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. GOAT OB Kd GHI &

. ebPaAOOEEA ZEAOQN

. Ge AHt a M8 s ADIUE Y O

. cAnzYHt 4 w006 Gaz Y
Coding objectives VBl &§F2d- 3
.CAnzYHta azoT EY3 G6AAH
. (ONAHk Aa GzAvra Aa udB) KE8OQO




GEt e AcOME & ATesdd &

~

. ¢c+r AEGO a :Gmz T AddAOGEa G
An Ot He yAROAODEBAAOHES o
Xh/%0g e AVEonOMIEaHHECr agre Bl

Digital Data Representation ¢ + A £ G O® 3 100 A
Binary Code Systemt#iA E nyrudi B o
Binary Number G#GAaAog B A b F ri)iB@si colje Sysmmcd®A VgD &

"1 7 DZA A AT Ao &) An(a AdAohgIniale) | @eRalsystem
1AGAAERG £ BRAABO £ AG PFEHOG A Z

GO 2y a1 A3y AT o FARA) An@ 8PSRKPAG A Tz ni Y &
GB KD A A BE) 5 Ah - DG kadebtkdy A Uaz YUt a 1 AHO a4

. GEMH AA &Nz Ok ODa don

b AOFE &t Q06 ¢+ Ars0 3bagl i & /gy G K 0420 dike AFAGON gaA  6(A F

ZYOUR-11 A3y np@D2OnsGHAn OOI

2-1= AT YRB3BGEdgs Yo 4
ZoYw10&Y b aspBRERBD aA OFGR B (Y

25.1=32-1=31
POl cCrpOl cCrpldl cCFpOl cCF
0 4 100 8 1000 12 1100
1 1 5 101 9 1001 13 1101
2 10 6 110 10 1010 14 1110
3 11 7 111 11 1011 15 1111

Yo AK304a UFH@Gdry AG/RE HGTAMEZAIOx] j3an, (
A& UATHn OnAHOA Y06 pAEmgqa 2Y3 | TAYO
16 Ot HA@B&nEadecimal system, or hex AAT 3 K E@@@@MM/&T Goa O



GEt e AcOME & ATesdd &

yagkAQe | AAIGQRIBDEFTREBEAHL QN taseD L€
. ( GoF o KA§GHSZeQ®@m RHa& 311 k NAAT 3 K@

Ya Ad AAI] 3 AAT 3| 16 Gg don, G/\AI2(I£[)6 al AyMBeed § & 06
Binary Hexadecimal Decimal AKYY S /,EAEHBS)A AA%T a3 W@M@&a
00000000 00 00 C(GAY EFda Gi TpQgd
T 1T 10@00 01 01 - i Lo o
p 0007t Tt 02 02 TAEOna AK3 UGAAI 3 KEO:
p MO00TT Tt 03 03 AK3 Aa UGEnzéAda cAOECG
000 p T e e . GEOYer GOGI Ba 1z
0000mt p 1T 05 05
00007t p p 06 06 Adcbndsystem AAT H6 A yYyATKOG A
0000mpp| 07 07 L8070 BMBII0® ¥ Aei a Al 3  dor
0000p m 1 08 08 )
0000p Tt TU 09 09 Kbt el bindbipystdnz@GWEZ 64 YV ATA
0000p 1 p 0A p T 1AM A AD z
0000p T p 0B pp T . —
0000p p TU 0C pC YyATp (OA3t a)t Qaka AA304
0000p p T oD po RS )
0000p p p OE pT
0000p p p OF pu
000p 1t Tt T Op p o

16 Ggdn GAAIPH MK ZSeAA | A
AAT 3 UMEA&®BO4 yATAKO6a Z AT GzAOta 3n
Binary Computer Working Language G o A A 3 O @T /e A 2
¢ot GPAk AA©e ja UGt3A6a cA86 aKLkgd GEOUP.
23RACASM TGS o FRYBO )4 A£G a A CRABAOGA T7nAda dn (
Machine Languag&s 0 ¢ & G8 0
Fa@l Abea O1 3 @a=AAT A G8

cU ABEA HEy aﬁE%nlal ElebtrﬁhlcCWCLH:ts) W&A &2 & K 5GT@
TAAD}] &4 n Q&HAF ADOAEESCERAKFOK Ppra 3 EUOEK
cakgazoaA




GEt e AcOME & ATesdd &

OF3t Qo y AAQEMNA ATAGHZW 42 e K B @ ES & 4 T &R wid
mw@&wm@@@wm“w* ”'at@@aéw A/ aimbr giﬂ“ﬁg&%

N A — TV — e TV T

WEKCEEGZ e A GECREQ@A ¢ A A HUI  bdpihaadv ek e FCa

~ -

Byte KAAGEBE3 DOKE ¢ AC
(vit=binary digit ) Bea= " Ka
Y Bit = 1 Byte
AADKHIT 1 z DAL AGEBPAHE 6 Ag DBE @A G ABBpEa Cipdf B O
GeAHta Jkr OAzO L OA Z dnA UGEtelRda Gi T
Z1i ATsa | OANA U¢G
Ae Az a éx,g és&A aeAA‘i Ba ae|A|q&a‘ia2AE{gz;\A3 a

VGG s Ao} ACDRRAEG3 MAGEAED (elEy dha GG O%3 G b a
1©) (‘aa _]3 (VBRT A maﬁé

N ——

AEN A ack i Bty oyl CBED 2+ (EaGy FpCbaiA Goged e
JAA| Vg HECD Atk @EA G DTG0 3 VIEUA FVGash A Olo @ &HR Y @0

Bytes andMultiples ¢ k AKONCE 43,004

U @zt A@ackti, o8 B K @t 6 ¥ B e d-and & & dY¥egR @ 4
.G K toh @83k Miz OANGHA\ ES B N

. Z 6 (i ZGaA A aDRRAA03 MCcaAaCA 06 4 2P RA GG &



GEt e AcOME & ATesdd &

y ZCONGE A W iz dDrsobot, % 3RAys QrEBELY BAY B a1/paG Zadz A0 654

A ZK FuA @ &
O&Z YOQOT ®b WHED AT IFRA ABYHaRL7cUaG Y E B K AA GO &
O AA B a3y K YA 68 & 00003y U P © A AHAGHRENED & AR n, A

- KGO a AL-2 A DOANPUERIG @AIEREO M

OneBlt-\_,‘
1]o[i]1/1/0]1 o

One Byte

it K GBy@lAA A-@6 a0 1 6 &

1 Byte 8 Bits
1024 Bytes 2710 1 Kilobyte . 3( 2) U /_R E 6 IA\ AA @ @ @o
1024 Kilobytes 2720 1 Megabyte . e - e A B .
0 : .

1024 Megabytes 2730 1 Gigabyte K AL 2 Z2°AA KB A Z'_Y E O 0a
1024 Gigabytes 2140 1 Terabyte KAIZ2KBE2XAAKBK ABE t a
1024 Terabytes 2750 1 Petabyte ) 'IZ]AA&EQ]A HZOZJ Kﬂ)é‘ A R B R A 8 E 80 a
1024 Petabyt 2760 1 Exabyt ' N S~ a0 Ny A0SR RN B B L

S e ABK AXABEANFLYKEIAKBEK 4KQO0 &
1024 Exabytes 2770 1 Zettabyte

1

1024 Zettabytes 21780 1 Yottabyte K N 2 A 8 E d°
1024 Yottabytes 2790 1 Brontobyte

1024 Brontobytes 27100 1 GeopByte
KANAGO&2)sA&A3 ARn, (
Data Representation (Encoding Systems) C + A&EE@&%Q[ pa
ARnh®ad b AAVEEABNENAREZY)Ad o+ £ADA EGE& An uY
G F ecAvBn@aGCE@ f 88 OEt a

Z a@KA(_zBer DA G A %@@iﬁm a@%ﬁgj“@m” _M' Cog/ENMEDZ |2 ]
L QG KB SUBNCHE B8 & OFEGHERES 1 A AkY QMY A cORAF®O a
A GG 5 B e Aol © A F GIEBEZONG @ y3AIGAR © Aol AAE; WHkDz A n,



GEt e AcOME & ATesdd &

L A o -

. ¢+ AEGoa O

ASCll B O @& Ry ANEAOH t &

ASCII (American Standard (¢ A¢Yali ADGEAGIOA] s G UChadl A pdyAm
3 Q.HR QK § GEA Q BRRHIRR G Ba\d#0cAdGigr information Interchange)
crly 7 QRBADKsaI b O RALENNNGS & AiAB EOA DEA Al 6 4
Aprz AUk ONAEB R AL B © HdARIAALGletype Machines) A YLO ka
G G &G AP &3 AL AGEGED B fyfdriers) kK OGkgA®I6/M Kk O
G i z¥@Teex E O YAGRE/N GO Ry B8hO ADAIT T A
Ascll gy AGTROE ek nt aA U”O0éRrR AEnAKIEHAT G Z GBEVA G
c BYA An
K8QYd AFYAHA of AT OOV ~»Y3 ArQoME06 pi O
Mg | Tp » Y3 0AHQ64a azvYea Z GAYOQL
. GeAl AnA G EyYAEREDIMED AaGAY QA
0 BpadU YD B0  COG riipigits) Y O &3 8 AR CoeavGiTog YR A 3
U &7 jeb@iha 10y Y0 BAub A pditAke N ( CHEAEO N,
a A IGi & to MEPPREERA & AGHE 1 /9
Z 3picn Letter) K G O dson 080 Yoaly GelolE 5 ¢ 177 &S g + I
UAGGNB BBE 5@ ) ¢ At TkZdk ANEAO Erdall Lette) K8 O 6 &
G YTEYHOBHE O A&k 8 06 &K@GQAH6 4
UAAHY0 GB ARSI Al &8 a FAFADIAA 3x ARHAEDEa $AOL
. eK806a GCRAXKAMNWBY UR2AGI®a COPA
b a (s ®ifF@GAGRTNGHR B sEeZA z O XA Y O2ien, ARQEX 3
b, Gz Gagn &OATRA HlZAE KEG 3 b 7 Ot YGEK AZAMGNAE O AT «
. G opd ¥ 8p0R@@ A AUSHpR A SR fBoad Gtcods ¢+ An GHGE@



GEt e AcOME & ATesdd &

o @ G, 128 b 34680, 256 G GORBAT d8 (s @ in, AgA 3G B thAl0ER00e 4
b O .1 2 80 6 4 AsAIn & O R PERKER sl b 7 &) 156
Z¥8Gn AB DAY EHWM@E%@M BX QEPA na £AQe a
OKIAGE T r AGCRINGA D EXK@Anz @8Ad 4
AT Qb ¢GC P ER@Eleck E COHION B BN G AG NROAE: a
A6 A Y G RiYoid S Ko\k A1 A IO ME ¢ » (@) a & N &g
¢ + AR @R @ AOWZIES A AR T Q6 YezA ALX PAOFBRIOAO K
E O HQ E&AERIAGRA Ad1d ¢ a4 £§ia AAEENADGCGAB B & A
®i112dDZ £6 & A Balliai ALD a b AOBRDN A @ieAiy) AT AAG 4
1d ¢ a4 A£g az Y6 YVYO6 4 DAEﬂ@KzMAN;bmAHMEZ Oo6i A

08 z Ai Am@qm@h@m)amawwlgdﬂw% a casgazoa
(Pariybiy EOHIQ6 & GmpAn ATEY3 EYUA YO&aA GAn

b A& Mizp #3 ADA 4ai liz U¢Eo6a OOk Ani A& Z c¢al/

e EBEONA & 6 259 | DAY p AR § O G RSAA RN ARl i H n,

@A ¢ Yo A ANGaE Gigid Bhq & O A By ed & 158 Ao O 06 G A O

. b A GG earkpg AU k + Avel G rip D@D 8§ O A A

U Eg7A Ak Qo ArA AR 1 dPSR1AG rAj R 1 2 QG Y2 P &g +

AREGRaeEA O AWM A£G b i DD QZO@ryeATAgp PBEAIE ¥ EDZA

Z1d ¢ a AY S CeeyO00sta AsEMpEiiad O P A0SR A3 4

(Even Parity) Y DA A & >t FAGEROHNRA

Unicodel 7 GHE) A /M Bu06 &
ol A+aA iznAd6a AEnhd AENEDZ T AEHn yaAZAQea
Z0v O (=683 A E nAka y ¥A Oumidde AGBRENT t a4t BEn o &
mcbﬁ%@wsﬂndard Unicodg OF S Airg OG A ZA GUEE&

|:|
zrl, aobnoA



GEt e AcOME & ATesdd &

ANAz L el GEt AHO A ¢ didokda GRBPN Egarg DOPgh
¢t BZIRRIB8 Y6 a Qn A qpectad al GG { A A & poiik Apyi b3 A
GFt AH6a KAOABRKREM 30320kt N& b ABAHGA Z GE.
Gt Topa é AhmaA TcEMB@R OB AO@EIE iz GF/SAZARGR 6As#AA
| risP 7 BAAES AAFOAA@RAUARSK AT kK Gt Topa AEgzk Z 17 OR«

. Gf 30 40 5 AGRHETROCOM &1 n, ANAEHO A 2 Y3
A To cEipfa @RARAGTD 7 ghe hinA\ANHBO:AS} aAfd A, TN\ A,

vvvvvv

iznAdaA GAAEYOUqa Kd UAGQe CHEBE&6 aA U
. GY3uw pzOk p

(Binary Coded Decimal) BCDM\ !;a(ﬁ Hbighd G3- 5

Main ) G g #IOGCE/SHMB A thigd)a CAZ P B §t Q6 YT At a Z aAAI
y & AA@ghn, YAeilj a ddn e ICADBARPDEM Mg =AAT
42 OO01 64 DbhBighyoipc AR @ a dn Gopz On

Table 1.6.1

MSB BCDasn

g
:

OO0 |=|=aia|=|0olo|o|o BS
sleo|la|lalo|lo|wlalo o ¥
- O |- oo | = | =

- |= O |0 |0 |0 |0 |0 O |0

W W~ O] (& |W N |- O

BeD Al xR B 6 42) OOT1 6 4

T A, Vv ~ s =2 T

AT Hoa UGae AZRKAKRABHKEADAEE OBANOQEa (Z Gn
1 0 fnoo ©111 6101 G111 01 11 Bt Gn AAKEGK K d.b A j3



GEt e AcOME & ATesdd &

0 £FGQE A G A Asco-#iigal 1azt & 010 M é FEA @ABH 0GF WA el A3 ¢
XA @& 0 dch Bl 15 A 1Gh G | eT OB

813

RN

0000011000
(LOOOOO Jech 0803012 Y3 @D ek tARBc @ BIE + DO &

n 3 6sap Ak A& B G8ig7AE Nz OBFI FB & 4 S GHUE HLO 6
GE&®AEZa CcAEY:t Hoa bPRGHOBOAERY ¥E8{1 & .Y/
caAkEOHOO6 AA B MadeEiAd a 42 Y K

c ApYali AdEised ta GHe zt 445GAAT H

Extended Binary Coded Decimal Information Code (EBCDIC)
ba ¢ Gl k Yt /sco.iEsdpdesad b O/ N\aD kb nob3h sl GG 3 O U
@A AT 6 & nbisK n, AR AnAcEBorz GrH & 7 § dasceeARDO B Em  PAATF 4K
Ko @in VAg AY UA RMaicroAady AKBOAKR VO A&BSOIrGHEERE 7 =
G6AY ATDAOmd yeetoic Glaz (/EFeakAlad & DhiEAA Gy
. Gg £O64a | 6+ AEGO 0OmvDAGA YhrA Ra

m Oll
<

\ >

W &

Gray Code" A & ASd\ iccAdhA @ 4
AEGE &Reflected Code) G & @AM RBAE Ky Code” AGABARA KHA N
e Aig SARNNE 678D A k oA A & & BV Ay EAKYEWR:) 4
Dekimal values G /A AFTOFbGaE5- B) A FUNVY AZeGid 28\ ABRBYGEETGe b a dOg A
cr An @Y 3 ecrapbhdl" OCOPA ddnjura@ory e BB EAE GAA L O &K
<o o ]

G F Ela0 AOBGEe A i EEl Ghtloc AOKCEARIEAS @ E K

=D



GREt e Acolar & ATedd a

Decimal Values Natural Binary Gray Code Gray Code
Code values ,/’\f ,;I/ ;J

0 000 000 0 N o <

1 001 001 1 0 —0— 00 — 00— 000
2 010 011 3 1 1—=01 01— 001
3 011 010 2 1—11 11— 011
4 100 110 6 0—=10 10— 010
5 101 111 7 10— 110
6 110 101 5 é} — il}}

—a
’ H 100 . —=00—= 100

cr An & Xb EP®& oA AEHDE A A2ARAT 64 (

- AN ~ o -

Arab organization for standardization and EE A A Ot & A Gt ATAKY &z & 0—/2600'[ G &
b §iBEG F oA ADIPEDA £ 6 A G.xmcmo My AT | métrology (Asmo)
A TWEAYEBO &8 Q@ L huee ( IR O 4 OKA 1831 AOBEA 6 4

3 DZBprapravHEY), AA G k@ B & = A OVt 16RIIEGkASEATNEY,
QiA@Y p ¥ 6YUYE2 E HIY 1,

Character Encodingi Z N, Ax&wa OF 3
2t chhalidy (1 g nAG4 17 OO0
(26 A B A #E3 B\é ,Z (Capital Letters) aeks @ GUEAYEE r4 &
(26 A B & bA3dA  z (SmallLetters) eBECN\AGH Yl & 4
(10 ABo A3 AL 9 (Digis) v MEel j &
.(Punctuation Marks, Z e hu@@8& ¢ An Y3
ALY ABAN\J]1IJ@ . ? < = & * (¢ ) i &% $ ¢
. Q\fhitg Charactels PAME GO & 1 7z nAOd &
(6 B az g . Adshate EFH)Antl dabG E O MMéw LiksEMNAEDZ AU
. (C§nol Charactes | OO T z ni
(10baz g . Adel EBEH A Sdkspad AY 1 4 0ODZA

Mli1obazgesman g tznAYd BYO6 4 1 AHOA

=D



GEt e AcOME & ATesdd &

. CAR QA @=/ANAz srmpchd ALGER AKDT aBBd |yadER O
¢t 7z GgAQba (BFFAGHEA i ¢ aAABOZEPADESL QO
i znAda 3 RP :OF 3t oG GuBAX

ZES Y OKG R A W oRipat: ABAADY B AS
KAAHNR zt 8azea YpgaYdaabBPkeANdoa &Jteank
.0Agj a AEnAk
bn @AANAzZ GY E Y ehardkidfErcGiidy Sapdardd ku AKMSAaH { A ndBrk &K/
afkga UGnAAQEt a AMAAZ DA IinVka®@ad))O8REe OkB O |
y A Omdcn kO eZa A AT ufe AAD = @A 1005t ©@Ge GErD AR
EBCDICGH&EABBAGAt &4 A2 AX
UOz aAsdEAWE&a =AAY (A3t a OEGe ~»VY3 U@ AAT
AR DZ (#=gpR) pAAgedz 80 OF 30 Oy f KeBpaGE HAK A we 17
A, A 0eon (i BOER\aAaG D] 3/68 doY Bl BINE@EL U ARE| TH EA
i 7 ORMANAEIY ¢ &0 AE g R D Eakcn SRaasMM & ZG1GIY@iua 11z Th
ZYOWE=etond ARnEEp 2 BappA eiliedEgcodk &6 aA |
A ARA Hit B ARIEMABES A Xy A i GRidoraET AT A

Asci Y O BagyoZ G + YESFEANSE 6

Word Representation in ASCII Code
Geé al A& spérpPocadpts | WODE@EAcazoa Geal A2 00¢
GEHEGUOGA c¢cA8YdA 1z ¢EY3ThghhAly @aM3A ZANQE
Characteencoding/E@ A2 4 7 uAAE a¢ QKAT £ ABQA
UAAZEd | 28100 @dORA®d ¢ OFAGzhardEwAKGHEEAA = 8 OHNAT |
AROAg At ATT @ Go6a 1 aA0OQ&Aq A GHGPA tO nAFX
Ascll BO@R AEnhoa yATop yaZgkAoea! C

=D


http://en.wikipedia.org/wiki/Speech_processing
http://en.wikipedia.org/wiki/Typography
http://en.wikipedia.org/wiki/Character_encoding

GEt e AcOME & ATesdd &

h@d Z E & epA ivEL Wﬁmﬁam@omz Bo AK 30 ¢ilgTiimosa Z Aa

.(100011) :Afiggic YO0 RUAE ¥ D74
Ao Y020 HUA €5 THigh B F &ugp111), Yo AA 30, YA BRER 72 A

Aa
.(0110111)
Afggie O30 HUA £ Toilh B Z Ruapo1td), Yo AA3(008., YA ®WESH 72 Al
.(01100100
. B Y A Aski 0 AR AGA ATOEGEO BB DR Z A
01100100 1000111 1101111
2 UA3n

: UYascn ABBnAk EzdopBb RE3PE A
01100100 71000111 1101111
U RBLA Q DL E & 9 BKAY IPBYa0 A 0 AKX OGE iHn,
? 10 @E @ Bk IESIKr bR, & @M@Ckﬂoem “meb"@&@q&ﬁh
UAZHOPA8 & ngékAﬁemi@cE@kmn Z GUVBGSAS K lebip @ AN
(RAKRABADEZO 4
CAAKPRABHE /A2 AO DA S ZE A higFGPAN Z K QUASU kK
3 UA3n
(¢ AG OZAKQ @Y nZAig CoABORD Gl g1 | OB, 2 AV
U A MEOOAL | ANZEEGKA
(11000), | MFHACKEGHRE @ B A1 ¢EHEBEOVNS A



GEt e AcOME & ATesdd &

(0011000):7 YOO HUAEBABE B BHpAAFa ay AQqA
(110010, 1 MFE ACKERHR /8 6 B A1 dEVaEPEORAS a
(0011001):?» OO HUAEEABE B HpAAFa ay AQqA
YA Audhs  OKD ) MEnAk pz O

00110010 00110001
GO @AZh HahiA®Agh © BUEBYE k A

Real Numbers Represntation HVI_) 2 ﬁ_) Eﬂ-vﬁﬂl

A 21822.753 OFagtion)ED Y P OV Azt (Real Number) HOE O 4 1 AHO6 ¢
Y O(koif) GG & GXdhEon) A BBfenGEHO 1 A3 : koADZama YOF
(Sign) et A F @Xtdcidafroiny G /SATAFANBATLTEZIY BN
9 O F CEEEd\s@2) O O1 6 &
Poinfy GYO AAG &

(sign) aei-Atrqd2 . 753
)

/ ™

A v W oA e ~

(ntegerG B HUO 6 a(Fralidh@ AE O6 4 bAz &

,,,,,

UOR O &2-2) ABOBoBAADA (

¥ AT ABOAAGA G AL PTG U A K CGlad BME 31 06
v O ¢ GhEHErEG & G T 80X MIAR § % Y 8 AARHOBEEIA006 1 A

.G £ OB 303N ADSA Q 3



GEt e AcOME & ATesdd &

Integers Representation CVE'U'Elﬁl a/E@ EI.S)E{]]
b &t IAZHEO 6 BB By DukBy AH WS AG B BX DHFERHAHOQY 6
ATdga) EABREOHAHO &
¢ it So0Oes ABHdsAe0 U AZ aYdRCBs ) O AHtdidsie) K AOIZ i &EH 6

GEa AKD
O YORQYEERE A Q3 e hu30ds AZENOGRIEK (Aaih) AT i ABTH AH O
E AzotllAZS 6554 6 G B GH@ O EFHRKOGE BMAIq ARRAE o AKX 30 4
(word) U A H ¥EHI 0 &
Integer TypesG HAFAHER /E9 f 180D &

1 akphAAo Z GnAAOQEt 4 SHAFEG@AK AE
1Byte=8bhits ¢ O Z HMoAIneger KOe -GEHO 1 A3
2Byte=16bits ¢ 0Z UA Ifege) GEHO 1 A3
4Byte=32bits ¢ O ZLndintege) OAZ U-3GEHO 1 A3

cAZA k37| BMASHREBD i AEEA ARAKHDMA HYa0 4
. U0z aGEaziiqénsigneiifeged) Tal zAN & 1 |5 ABE®R 4 G HIE HIO 6 &
. GG o6 Adep jdil\ A GEp@és) A& ExTADa &HE 210 6 a

T =

O 6 i(Binay)Q A A B Fpécita) AAG 1FDoaa BCAOT 64 n, GAaLke ¢V
Yo AAZD2uARAEHG6 A UARAOA 2 1 ASADBA AN&E: BOAAIB&E A
‘ONAGE 1O /DAL 11100 1
(12451111001
. AAT Hota 1 O@diadAak 3% 1 AH6a OAz O Aa UGEEO



GEt e AcOME & ATesdd &

(Gast Significant Bty GE Za O 3A AZkotak @ HEHe é aith Bk
GEZa G638\ EQHGEHCARDEE 5AG aGhaAE OtAUss FODA
HA Y3 a4 GrapdAOaOoREost sonticinds) U
L Fetuae ¢+ Al a Aki1 2 Y3A2QGULAL3U GepMAiGs GGk 1T
A GIEd k F@b i Oz IRy EGEhadn e - Aa

7 6 5 4 3 2 1 0
1{1 0] O0J 1/0 1 'O |

I T cr Ala Akal

MSB LSB
k AMEBHGq 63/F ¥ 28D NG A HA R T X O OB & AN/ YEHde
©'si AAOEGRABON ) BSHHIED 4
B A D QEGD A Hrersnis  GE KGN

t1f1l1f1]ojofo0]o0]

T

LSB

b AR Q@G & @ésdtebis GG 4 & Fpihi

o, 00 0/]O0O/0|O0O]O|]2|2|12}]1|]0,0|0]O0

T T T

‘ GRa Az ¢+ An LSB

T AE®&pa AHa » Bd ki QA& QbRem A AZpE&d da
(Right Justify zero Fill) 1 Ao AXkyis EDRACEE B E & AAD 4

b A QorAngedl OXF HuliE) ZA0T B QY F) di OfnA Bb® ¢

=D



GEt e AcOME & ATesdd &

o's @ @B PEEIABOAL L ¢ G BAdkykssbis : GHFANDA Bt 4

o000, 0|]0|0|0| = 0

rs @ @A PARSIEREDON
1111|1111 = 255

Z tshort(ntegey K @R Hulied zAST YWsh @O # Y 3 A
0~(2-1) A8 50
0~(2°-1) Zinkege)( Q PABIRZANT YFcH G FHgRAISEEE t | A
0~(2'-1)  azAp 8z 5 AR Wk drdh
6 0 ¢ ANAE) oG DA 7 G AR HEOHE6 T diake0D) (BA A2 4

| Pad#na g6z G E M6
0 ~ 2550 ~ (£-1) 1 Byte = 8 bits Short Integer
0 ~65,5350 ~ (26-1) 2 Bytes = 16 bits Integer
0 0~ (%2-1) o
~4.294.967.295 4 Bytes = 32 bits Long Integer
0~(-1) N | e

AT Kn OO0 1|afAsd-@ipad AgA GHE HOO a

(Unsigned Integers) ae AGHEERE HEOA B HA TARKNY @, 8V HEOMABAF &
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Signed IntegerseeTq A 1aG HAEGHER A2- 1 @&

G G D NAGD@E@gnedntegers) aep AGEGZIHIOERIDIAAL DK 6 A A A k
OA AtDid A A BA BRA Q0 O& UAG
Y EZIGGH A ER g)d0Oh ¢1& (G EO & A
MIs AW GEMA 0k Ao A AR Rt Gy b AEEB & QO
. ¢ +G¥Egpitude 1 £HO6 A T &4 £On

@l Al qa T a&£0t a

2l O 56 5GP A GEK G DR djse OOF Y 1 0 Gy EMkGhE A3 A
b A Gvsk z AGGEM|GaxeH Aa ABFGLOYALE 6 &
/ADZ n,msB#H 6 A z
/6 Aémse=AHo6 Az
=D A A A@pa-noits NG EING ¥ i 220 + Gt EOHarsa
. GCrbRAGETah) a0 et Z 00 4

29=(11101)
O E G+ AB0G &0 G oD asaQkd ordnik3 © B hpANCG B HA BT 4
el AAGHEEZ IHD AP GAARGE G O K Bl AGEALOBHEEONTT 4 A\ a
G GOZHHS 6 Btdd B Ifgiﬂ\.(Unsigned Integers)

O[1/1]1]0]1|=29

- Y L, =
el Al qa T a&£0t a
G Gt A6 6 &tidd AT 340 OB A ALAGS 1 FEOD @
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7  QéfgfMagbliude))  (-loch) EEORIAA EBGHZ HIOBEE S @) Yaed kAE A
A t TAG 1 ®RG@aY ag] A0 &6 4
k Y B A pza® Gak K@K Odbe nd BoiHar HEO@EE S 8] Yaed ta

R

gy o] of of o] 0] 0oJ]O| +G&GADZn AAD

EARARAEEARYY

“z1 0|0l 0|lofofofoOf -0&mAe AADd

Ad3thEy A A G N R A KB zG\AR Ol ZhYiG ¥ B AMOY O DA A
bESO Y O A A AaEGDR® A AOY0] DAL Depftig PARA Y1 HO 4
Yt e ABHAHAS
. &l Abi A HEOB BB Dfleme)lt Y 0 AA B ERQY AZO ¢ 4
Byte = 8 bits YY) GEkBInG [ b#Es z+d9 &GO K §idrga
G Fai Apeibotel th) a0 i 1 # Od A Bahgpl a

29=(11101)
©0's)7 AGDADGHANNA & o IA AIFmAY DD WO ANIGGBDA Bt &

Z VT = A

(11101) = (00011101
¢ &g GO thy 1ABHE § @Hdap
lojo|of 1] 1] 1] 0\11\:+29
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=

T A E(of&)l B@m@mgquMauAm@mmy Z O GED A& @ Slapna £01 a
i /EHO &

2 $(11101) = (00011101)
U bl A #dgddinplefe) Y o A AB30ADANGE EXEE GUNREN &

N -k = T A s

1 WHW:@@&G L+ Ot

Al Agj AEpAe@t) b a HAASIDGA
A ABRAEGRAEA 1 OfBs GAAAD N EDH b ER @aﬁ@ H %(m@@npleﬁuen) U

Yo A A BHAK @ BIQEE AL Feeg A3 044
00011101 i £HO &
11100010 Ai Agja Lt Ot a

1 +
11100011 YaAK36a Lt Ota

A N~ Y

# 6 g ARKBEK CBeAYBS § i

31\1\1\ o\ o\ o\ 1\‘1\ = -29

zZ¢ga SgYm pa
G G 06 WisE=0 G pAaly HEBDEHP-2GC BRBO Y 01 ANSBaABRVYAD A GPA
.-29
.1 EH6 A OO0 i2 chndpidmen OFeg o AdHAASK 0] &
=l Spda O06i3 P ey ¢Oighitad A £AHoa 1T aAdn ka A
1 AReEOHO n Ak
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Find the Magnitude of Negative Number/EQ A %qdl\/ﬁz@ﬂ;@S
A BOAED 440 3 ra 1hddofi o 1A ASH\AE IHAgRar Y Ut 4
b a meBHLA ARG ZtadE A ARG | &b GEA & VGG @

~ - T

L AH @1 ADE dRoG EEENHE ¥ 6 A A Do ip EEDnq UAEO Ae

11100011 i £HO &
00011100 Ai Agja |t Ota
1 +

00011101 YoaAK364 |+t Ot a

. AAT Hobadd ismladty Hifiaep
(0011101) = (11101} = 29

i 20z 1 ABA
. b 8 0) G W AiasBoadoy 2 pGED 14 Gl Aq oA

MSB=14£0 A E @

C Xp ¥ 9P N

/EDZ §1SB=01

p p INKOW 5 B ¥ (

A
<
<

&l AT b GEHO 1 A382G:t @61 ddhza GOAAD
c UA3n
el 218Gt FEODGAA
(Signed Short Integegel 7y ﬁl\@E ]‘UQ:_'B
(Signed Integergel A E ]CDEQ
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: O 4
12=(1100y G o PEXEBGHIO & p
el 1l OGeE HBER
¢tho A A D pAE@ tAHyOk O

00001100 i £HO a
11110011 Ai Agja Lt Ot a
1 +

11110100 YBaAAK30604a |+t Ot &

-12 = (1110100)

] B i
gbo A A e b BB AHOE O g

0000000000001 100£HG &
1111111111110A11A¢gj4a L+t Ot a

1 +
1111111111110H0AK364a |+t Ot a

-12=(111111111111002:1)

165 a UizadiH O/A%E K¢ e A 12- 2 AGH BULOBHE(HY D Feed K ¢ a
. GopAn

[ 1] ffafof 1] 0of 0]

0[1]0]0|

~

s b Aled@Eroar A Pk & pa
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& it + Az +G GOREBBEM A Ot 1 A
lofojofof1]1]ofo]

0000|111

0 [0

0's b AledErogrl A PGk & pa
&l AV BrS R AER® @A Geip A 15 B BUOKHERIEEA spatnpdkish O

(Sign Extensionge] AEN dEE @@ & &1 AHO &

c UA3n
OPp AD GMAc01 BoAKZ64a AHVYO (
.(Unsigned Short Integer) agid AHEREE HUAES

.(Signed Short Integer) &eK AGeEHIBE2

0z &
Yo A MR D i WERPAEAESE DP D A Qasindd) T AT 41 pA L | /
AAT Hoa OO1 64 E

(11110101)= 27 + 26 +25+ 28+ 22 +20= 128+ 64+ 32 +16+ 4+ 1 =245
4 A B50 A dprbdAatse=1 U ¢ k T v AGGERTEMA®Sed) =i ARD 1 £Hd 4
Yo AK PE@GEEO0 B 4

11110101 i £HOG &

00001010 Ai Agj a

1 +
00001011

L+0Qta

YoAK3064a |t Ot a
(00001011)= (1011)=23+ 21 +2°=1 1

A = s %

11 WBH A6 &
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el G b 2 DA T 08 o OBirp o5
Range ofValuesThat Can Be Stored in Signed IntegersFormat
b NS GHES 2 Q6
C + ANt G GERA Ty GEE6s@hed Integers) aeTc A My HEOBBRFEGA 3 n,
. 006 i 7-2NiTATAe A(

GGIDE @, G N it FEE: G QoA G NSt FEQ
(MSB=0) (Decimal) (MSB=1) (Decimal)
0000 +0 1000 -8
0001 +1 1001 7
0010 +2 1010 6
0011 +3 1011 5
0100 +4 1100 -4
0101 +5 1101 3
0110 +6 1110 2
0111 +7 1111 -1

G + ARLG A I GEEsBhed Integers) eel A Myl HIOAKR} 1A Az a

Tt AMGSoRkd Integer) &G & VuliEd ZAST dYQYsh & Ofinh A Y 3
-8 ~ +7
-2~ +2-1
24~ 42411
G pA AEYY G Ty GEE6s@hed Integers) aelc A Hyks HEOEE 4 Birgeh A O &
Zt

PN SR
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k 3RaD DEAHE Okds) GHEUERBHAY L 6A
(Signed)zel A& o
(Unsigned)eel PAA Aee
0 ack @A © BB AR it IO B
shortK O e GEHD
Integer A | A 3 1GE H®
LongOAzZ U 1GE H®
GTgYn
Kigned Integer t Itbder XEz ¢ | TANKAE G ARG sidhed GA F@K A 3
G g A BdlDIdgned Gt Gighél &hort Ateger t Shbik Integer
8@ OAQA Fzh (VNG ARD BIASN AT Y EASRIHEOATK REDG &
a A&l 8A h& ZANBIXRAD@KES FHUR I HIOE A @pTakO/see4E B § VOGP E 36 90
.Mathematical Over Flo A E ¥ & AQpA3AA B & & AEMBE+Ya0
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¢ AGAT £k

YAEnh -1
Yasci Y Oe @BdA AURideEGR F ayhDT -2
Yal B GEVYs Hae y A -3
(Parity bity E OHIQ 6 -4
EBCDIC, ASCII, and Unicode & AkAgd -5
(0dd Parity A ELOADD ¢ -6
Bihary Code Systertd @ AAMXEINORGT -7
EBCDIC, ASCII, and Unicode & AkAgd -8
GrayCodeG AN eAAR O & G/ -9
.BCD A t5A B GLEA, -10

&l Z180G A St d/ek &pié a0
(Unsigned Short IntegegeT AP Rjti5eE HUEE3 -11

(Signed Short IntegegeT A TG HEEE3 e
.G I af AprEpGRAM Ghoidag 1
258 963 ( 150 321

GARI £ Eapogkay

1110001112) 01101y  -13
11100011 4] 1011101103

G HIRTHEOABA RS THEOB R I & ¢ 2514 Bl i méz@y&. »

&l AR

(Signed &K Aiie ABR FOAN AT B G FAeCioMD it Ak D
Short) =

11110000 2§ 1010101110001§
00110011004 1110001110003]
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y & A2k QW AERYEAA 5T Va6 HBEA-UOMAY b OyEhosh B ¢
Y ( @méfai a Kinjdh DR i
(Signed Short Integer) seK AeRHIEE] ZCOR, o EAMEDES G
-1 AL3 -65A64) -16A16) -17
-7TA+7 6] -1 0 Al 05f -2 2 2A2 2 @)
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Key Terms and Abbreviations

~

G HUA

GPhid &

ASCII (American
Standard Code

48 :
for Information
Interchange)
49 Parity Check
49 Odd Parity
49 Even Parity
49 Parity Bit
49 Unicode
50 Code Point
50 Main Frames
50 Binary Coded
Decimal (BCD)
51 Gray Code
51 Reflected Code
Extended Binary
51 Coded Decimal
Information Code
(EBCDIC)
Arab organization
for
52 standardization
and metrology
(Asmo)
52 Capital Letters

Aoail AOOnaA
ERAGHU G HA GPhio & seia AG/HG
@A AT 6 &
GEe AE 41 Digital Systems GEL AAG ¥
GAnz YF
EOMBY: 41 Electronic Data GE pAhuOd
Al AAG & a1 Data Instructions GE pAhuOd
UDAAG & 42 Coding System AEnho
= Digital Data A A F
EORQo 42 Representation ¢Cr AEGOE
A AT A£G ) ARnh
. . 43 Cryptogra NnMhuo c
i 7 OF g ryptograpny
ANAZ [ 44 BinaryCodeSystem  UIA E nyhuk
AABA ! Binary Number s e
KGOs System S
s ! AAT K
. S 4 4 Hexa Decimal System 3
AR &
G A A W/ 45 Decimal System AAT HO &
Géz®HA 45 Machine Language Go ¢ a
GAAT H
FZBE A0 +5 Binary Computer = K SX A2 SA =
ﬂjﬁuaﬁzsa 45 \orking Language  C Z o BEKADE
CANRZYH
Gt TAt
A A S Digital Electronic T NS i (A
el OTa { Circuits Eo@PUA 85
EEANAC
@K GO6 & 48 Standard Codes GEe AEO

GEFE ¢
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6 4

6 6

Word

Short Integer

Long Integer

UnsignedIntegers

SignedIntegers
Most Significant
Bit MSB)

Least Significant
Bit (LSB)

Right Justify-
Zero Fill

Magnitude
26 Complement
16 Complement

Sign Extension

Mathematical
Over Flow

TOABI A& 52

GE 52

Azu G 53

z 53

x 53

T AT qi 56

2 a 56

Small Letters

Punctuation Marks

Character Encoding
Standards

Speech Processing

Typography

Character encoding

Real Numbers

Fraction

Integer
Decimal Point
Sign
Integers

Byte

GUEZ HIGBO/B3

K N6iz i AF


http://en.wikipedia.org/wiki/Speech_processing
http://en.wikipedia.org/wiki/Typography
http://en.wikipedia.org/wiki/Character_encoding
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Chapter Objectives OOA Y 0 G n A HO

Y EAOPERA A ClaAkppa EEDOOORDE a gt Ot OK
. @l zDZta Ghase@pan@MAFHop; a |

. AAT Hoa yATABEAA Yo AKX

. BoAAK306a yABKOoa Z GE

yATEaA DAt 3
yAT.a Z GE&

KEca yABKoa 7 GE
KE &aMA DAs TRAT A AT Al

e oBd a5 R Y 48R AG DS 47 &
. ATEY3 éeAU6&aA 3: B8 YEY: 3 A
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Introduction G F)olﬁEC_) n,
uze OOA6&a a0t Z UcAzyYOnra AKO6 ATTk BAO
GE@PAhOGr & Ao aA AGikry Ndmbefostdid ik M35 M oK 6Ge alf t40
AAT Hoa VYATAG!I ¢O0Om ADOn wigra®iepronic girdits GAEA £A S &4
baAnR p igAe3 YeMApEETOR o ABEKE tumbd SysterdgAT ¢ | A
AAT 3 Kok Numbey HsTrd0DA OAL 364 yATAK6a AzZA 0G

. O0Ad64a &0dt H&adeAntal Rub¥érigg Syt H Q 6
CHEpMpTEn vAAOQEK At 8 ¢ AGe A &aAEyGHAIOEAD & ¢ |
ARG BAE7 KR i dAB| TEDWECMAU GEo AK3064a yAeija ¢A
: GROAQOA oazla GCaaxiAsjdgzA | BAADSRAE
.yATAOGA 0BOAe@
. GnAAQEt &4 17
. EOH6AA yATA6AB a4agT A
.Gt Tpj & CHBAHBPa &Y A
. yVATAK6a4a a@®06 GBoAla G

Number System GA1 AP o a4 G

pe

Number-Digit | e ABAA |1 /A
zZ b NynerAlO B OJAAA G & AZ knAt A FHmUGR akke iAAHC
AT Ki12g58Asp 0§ Al | Az 188OEIGEERAS Adghin FOh3A G

. KEgazoa 1 £EH6aAa GY
? 855 BEGAZ MenpaRdirt Atk xERa#REaK AGEGEE G | A
GpAn 03¢ Agoa 1 aA0t a AGRPARY WEFENE Aa A
10 ABDZ A A MEZA@E B (1L 2)3pOBPaEF (1Y 1T aAO0t a UA3ta OF

- . - v -

HAgaA | el dn pz OO0k

D
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BT D& Abiyalg n Ua=Al 3 1 AtdmAEaEkiltt e Yt A O
1. & Mp/abE NER@BAT & AALE dnxODES | AE A

Numbers Representation] & /E@EZS q

ADE QU Krh & BA$dedibase ¥ AT K GOEORERMEFRDHHED M H k
(ADAAKHG &) vy dbdinA a DghED &y TR A TBRUAPD 4 U A£¢
e @l 06 G £

: GEOAQOoa GOoOiINKEPAnyBALAQAA AR F

N=Yar"  @®Gs6i Ay a

j=—00

. rE2 G XA UGaE0DAGED 1 B 4D AR AR OF ¢
. (Yo AAZD Anyidici A @ BpGriE 4 A9 f @Aai AHo4a A
. AAEOC6 & PAz2a O350 GGoAe pzOk AnAK3A Ui

Decimal Number System AAT H®@2 A£HHb &
OF 31t Qa23usev@dbiis YWAE1T | a(=10 9B 0 AAIDHO EAY AT A

. 3 ediong O MARECASAABGTiyEdAl a4 £3 | &

cot b3 UOz KGHQO6 ! i AgE] =AH H®D ay AdNieji § 4C @&
3 3AHp pba +i1TROAT EHOBABENAPGRAXNGCBERAY
AHp pa riTa ailz U¢gY3Q ADO6&EHDEEFEOMA dibs
Z At 8 GolveAdEBL OB DBz OQei AT 3Zedazn kit e

. 006i GWBr NOBID®&H
b a2 #HEO/EHOG & _mbshichat WikightD FETGRt freYidzia 6 EGIRAN, GEO An
aAT OO0 AQg 1d%0 &l AtG3¢ pizlOkMa UlGCEqa| d al dAd di
&l AG3 ¢mi A Aad ¢DrWaA DARBOIRHD| aeSARKGKT Adny), AR/
cAAt & GGkA N o330 k30, toib @& Bk 70 (BB G @I z A
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()
8
>
o/
@]
Qu

oA oA\ 180 05t BepARAHRB oA DDIUAQD
AT

6a | e
:pba Aa Ui AH64 ATY3g YO

(Lol@ 4@®2 4@0Q) £0+ ©8=12 8

bi 730 § pbi 20k
Jezlla | | 3ezimo
2 3
| |
I 1
2 X 10 + 3 X1
l )
20 + 3
| J, ]
23

bi z 6283 | BEAPIA3) dPOKGHOQOG & (
L et O8 3eztz 10@MNépacaire IGAEAaE? AKKHG
G GDZ twéightsa p &ieighi #itd)6 1 EHVYKk pa Oy Yo6aA AT
| YO GGEKO6{! @Al HYW-1GBG AeEb&Keat BEFYSLAS

TEY g A = o \N\A N
by

Bty AT K0S dopdh bbanksion 0 e Aide AR

GAAT ¥t

102 102 10t 10° 1081 102 1078

1000 100 10 1 0.1 0.01  0.001
0A3n
1] GoishBy &4 AHEG D3 ¢
4N OP+ 6ALCP+5AL0+9ALCP+ 3AL01+ 2A102=
AN 0 G- ®BAL 0+05A10+ 9A1+ 3A0 .+12A0 . &1
4000 + 600 +50 + 9 + 0.3 + 082659.32

D
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Binary Number SystemY o AW G@Rap

UGk £ dolxOpip BA iy Bon Bk CagtAld AEGiidy KEBaA@ER) -

b 7 OASHERMEE®mZA OB ) BDEG adVAARMADNDE Yo AAK364a y AT,
b OABA Ty FATA%06aAES G A A E@ZaK & (BAZ @A i 4b A lvig © n,
- Ut wATKGa | p 6% Ake/AGou3 gy aniE Kb &A1 6

M T ¢ 1 0.5 025 0.125

3
DA Gy gl& (B A/ o KBRdey bHyAAY 58 (§1101001, | AHO &
1x2* + 1x2 + OxZ + 1x2 + 0x2 + Ox2' + 1x22 = 11010.0%,

A A T WD B & ok 0By \fz 20
Numbers ConversionBetweenBinary and Decimal Systems
A3 Qn AR f uNrGEA B P © EAGE ok EF 2 & A3 Yo
| & ] BUBHEA o &\ A §0NB Ty A DU GOAIG: 28hdpi A NI YEA T op
1 /G A LoD RONA AFGAXT HO a
HoAWKKABGEIDA HGAD K BT & MEH-Ju A £dhd Fz

POl cCrpOl cCrplIl cCFpOl cCF
0 0 4 100 8 1000 12 1100
1 5 101 9 1001 13 1101
2 10 6 110 10 1010 14 1110
3 11 7 111 11 1011 15 1111

Yo AK3064a 1%0A A G & /MBI AzsA ON An A
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i), ANZEG B GiB0 HAZE (E6CaE BRI B A B S B G

~

a A fGiN] A TGO ORA BRI A KT A @ a
Binary to Decimal ConversonAAT H6 a4 AHé6a yATAK&5p A3 ba
Ogr=) BV AAZE GARAHET & AGHIAEIDE AMBH A Al A
bg Gk, £A3 Ui £AHO6 & dn GE HDdaa Aghjefan Bk aD 6G G DY
G GIAMe AR & A AdH &N B dAEERYn dn 061 | OAA .1 AHo &
B o A AIROE0 T DA KK B aZ0xH) BAERAR o B A
y AOTED @B 1A DD E MG ppdi d 10 Aty dOg

B AQVS rgaé_\/ﬁla

A R A Avomia b &ie N A Ty FAST A YA B G E HIOEHA07
3 & 2w SRR, QNI K AAYPAR AFORFE -
Ez AR T BEHDP H

¢ @
Uj

uA3n
Y o A AFavaEroAsll HEHSREKAD § AH(E)IH aNE1011) Y o A Az0pas n,

T x0T -

1x21= 1x20 =1x1=1 8 6 A & 108 By ekl R BAL ¢
1x271 = 1y =1x2=2 g 5 A K 08 Gl Az & ad %
0x2%1 = OX2 =0x4=0 g 6 A 4 OB @8 QUF A B ERIA ¢

1x241= 1x2 =1x8=8 HEA £ Iod G@E M@m iy A &
8+0+2+1=1 1 b A koASBH0 RUK 21 17

1 GT§Yn
146AA A p 2 OB A K £BD Q& EeF N KRB0 01 4

D
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2 GTgyYn
AADp HAD A@Rp 7 0 Af & 2 BRBAL G DG o 1A AHIFECH
3 GTgYn
b BBEE Q €GAKAA iy K O Bl E® R BEDGEAAEN N, & B bIaUEAP
G B W 7 AR EG# a8 A KR 2K t@F ERIOWA g ¢ a
4 GTggYn
F ZAGADR Ad EAF Ao A5 (ALY ABBEA A6 7 ¢

It T

UAKIESD

1 AgHDRAl @0 AKE /PBBEGAREN | YEATACS @ Nl \AEbIOE 3ap AA nyAdpttad
| ALY R ADoK /B0 pA BE YAYGY B O BIR B SHOB O
BRANANGIYODPHPMPOLZA D &
(10101110
AA Ty AT 6B HARROELM o 1A ABFEHES (H n, A
Binary to DecimalConversond o AA304 Yy ATAO6A5264a GEF

g k QAR AM4EHYBA 1| HEHESepA KRB BEAT HBHEZaHO 6
06 KN @ B AREN &iGHAA R FEORER ¢k cEA @ &d€5y A Jn R
- GE6OAQ6 A GnAF
.G E@isigHy
y A Cayd i A E&EDBA 1| HEHEGER YEABE HAA 11207
O A 7, @D AERAFEREERGC 1 B &akag A @y Rk ArARD dA
T AREEHERHBIOENEER ¢ & & &6y
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iA3n
G Fco ARV Mid A 3 by 2AGP 0 14 AEHNOZEHIO 6
T AEEDBERHBGR A DA au A FESE B
KnGrab 6 AE Gaprad B AR aqit
Ye AP0 83 A Ot H@-38) cGi@ iUHHEoReG N Ahadaih #8760 | A

I A VATeKE UYUedBbg & Edd

E
30 2 30-2x15=0 0
15 2 15-2x7=15-14=1 1
2 7-2x3=7-6=1 1
2 3-2x1=3-2=1 1
2 1
2 1

LSB

1-2x0=1

Ok, |lw|N

MSB

v

HoAKO 1 A3 bBaz2hl @O0liaz odn OAz HOQ

1 GT§yYn
_(Least Significant Bit) GE Za O oGaydid il A0k @ af OFGH Grapat DESK op /£06 4
HAGH sehakE OGALUsE gEOA
47 A m@usignficantBiy GEZa G PBABGHGHE ApliplEE a
HAYY schalE OdAse £Q O

2 GTgYn
AWD 389 UATAR VEARTBA | yEATRG F HuOBHEZ40
3 GT§Yn

A TERNKK BT AgrfckDd TONA GO &
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uA3n
:33) O OT1 B/BAR brahd e ia AHNOz80
Ye /
2.6 o
2 = 0
o3 0

T

t | =

1 1 0 0
T T

_j 1—l
GGOAZx

0 &t E MSB LSB

GEZa A308j aA oaHBay ki s AloBPR)aO®FOT& 3 n

uA3n
HAKZADNT HARWG.H)TD & 4 A3f G
Oz a
N, 2| 144 - Ae / 2|87
0 2172 > 1 2|43
0 2|36 o 1 2|21
0 2|18 = 1 210
0 219 ¥ 0 215
1 2| 4 g 1 2|2
0 2|2 Y 0 211
0 2|1 = 1 0
(@
1 0 o
«— «—
10010000,)= 144 ,,) 1010111 ,F &7 1% (
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Binary Fraction to DecimalConversionAAT H6 & y AT A O 43528 Yo AKA

y A B SBAZS A mm@aaztﬂmp % A3letaddepial ErO\G &AAnga
3t DA e & G Aok A o/ &R hABp@I® nBAAT HO 4

G EQO@/\ZQQIAHEW MKk 47 Kb &

G 3@ nEbgHy

¢ AR R A ST 6 dili @@ nAsA Ty HAETAX oyEAA A A ErOARe 47
U] iBa AvAdali b 2 h §Q@NANeRAD & MA I FAEH §F B 4&:
Aa GAAT Hoa ¢+ Al a diz 88l AEAGAER Ge N¥OH

. AAd AAEO®

uA3n

G RO AR U z A (Bt@a01AAA B e\ E #6050

1x21=1 x0.5=0.5 FEGCael Oog & & BGEHBRRNY & & Al ¢

GEEOE k Kea o3 ik & dagHIBNRE® Y & AT

1x2%=1x0.125=0.125 | G gO%d (P03 k & AELHBARIGY & HARASH

1x2%=1x0.0625=0625 | G MO &P03 g & HGEI ARG & 8 ApGad)

(0.1011)=(0.6875)0 /DB A QeB75IAEH0RA Fuk 2k B O &
1 GTgYn
G G 6 A 6 ékaLAABkuAN @) 6 Qs B O Gk A n,
0A3n
N=1110.10% Yo AK364a | eAYo AAI

: bAO6&Aa OO1l 64 ~Y
Naoy= 1x2 + 1x2Z + 1x2 + Ox2P + 1x21 + 0x22 + 1x23
=8 + 4 + 2 + 0+ 05+ +0 + 0.125=14635



GREt e Acolar & ATedd a

Decimal Fraction to Binary Converson o AAX36 4 y AT AO64526a AAE

A~ = A

T A Bk Ate@dy GxKopAl A 11 HEHeoRep A KR BABA | 73N 7 HIO O
G E Y A Grlepd AFE@IE G A G &I At &80 & KAGRD HhQR@RMGC Y 0 AA 6 4
a7 ARA & HBEYak & ARGECEI\
U R MAD ApMEghHA | HORFORL 3

.G HGergohB3
y AGRE DAEAFEAADBBORGR JEBTAR EAO BHDAZ
G E(E)Gmeﬁ” “‘gﬁﬁ@a /mgH" Aocreax @k‘iﬁ)ﬁ@rﬁi ddagy I—D(Z\ke éao @;@Tn

\\\ o~ - =

By G& o
1 GTgY¥n
GY o AEBOmAGBM A R bdi £ HGEAD Qe a
GA3n
G Fcoak QPIaD ob albsime & A A & §ilHg07aHI0 6
daAR6 4 | 3UC( éeAl 64

—n v,_v ey

0.05x2=0.1 0 0A KOGA b AAR GNE AR PA HERDR

0.1x2=0.2 0 0A KROGA & AMEGAB AEA GRBAMRY

0.2x2=0.4 0 0A RACN o AMEfad R ohBAMRDG

0.4x2=0.8 0 0A AACA b ANE G A0 GRBAMRD

0.8x2=1.6 1 m8 @ O qu o Mm—ig RAAE

0.6x2=1.2 1 | n8a¢ OGO®EY o AEE HEp AeicpaoA F
0.2x2=0.4 0 | nsw OGO®Y O ANE GFpAkEEdpA A R
0.4x2=0.8 0 0A AIGA 0 AAE NGB AEDA qhkBAAADq

..... .. .| € AH& AeARRAd N ABAE G Y




GEt e AcOME & ATesdd &

b 7 QlAe EY G PN EZEPER BE FH@@@ﬁ@zéﬂa@@B%@T Q6

A BT O KEAGN, Ad R BAKR ai/;r@mi@ma;mﬂwea)zﬁ Qm
0A3n
. &A A Jeeshoben ., aAT Hoa AEOG
L EO6A GGOAN Aa UGARI HeaecANE @6 dn, BRIt &,

.kt Foabnpha OARERG aba 433 jO01 b ABDkMAAE @D &
(0,0629:5 0 . 1.0 ¥EQ O pA

MSB -1 r LSB
Carry 0101

\’
0.3125 X 2 = 0.625 04T
1

0.625 X 2 = 1.25
025X2=050 0
0.50 X2=100 1

cr Ala odn 4&zYUt
0 AAd AAEO64& | E

~

th A & IBed06Hp, .y a AT FON-BA HOO 14

1: GTgYn

. A BBESCIAR YEARTBA | VEANAR E E P N7 O

Z'GTQYQ
DAR R SAARAPFOM N\ Bshd B & 6 B AE di)dhidA PEEX DR 3
GY dbfy feied A& B A SOk 6

GTgyYn



GEt e AcOME & ATesdd &

Binary Arithmetc Yo AK3064a VAT A0 &
U Afikk 3 AZEPANT & W% 4 i et n AF1OQE Hoogs AGY BORIFER nfEE @D H A
3+ GREaAiid BN AZFD@EA B3R 3
Addition 3 + @ [A1Y6h 23
a A it jA a3V R A B T Az YOEIR\ eGAE £.4H 6 &
k QORAPIgE EDD A
B AN D K IIMEG 202N ia AR dpais\ A Fgpza A GB2 b Bk
HBaAKGIo a
A8 ) © kA Nb NMFEB3a8 &D &AM 3 G ERa AAF¥ o MEZzp/D A

~~

GREXH#Es a a0V o

A UAj| B UA} |sum 67 cary RE
T T T T
T P p T
P n P n
P P n P

IHM+HIGE Y K H & E@hk dy AZFoaEEE DAOKE) EHEHO 4
k QpAl éADBzi EAXKBEXDPHOSIYWHA OOHKz GH&aA
. £ K3 KGHQY?d
G E OB ASAGAA GheE /B 60084 A
A3,
1 1 ABld&a 3JinEHO &
caryRE A®d&3 aAn 3n GOxAEo6 & 3

Carry Carry

1 1

0 1 1
2]

1 Lo Lo




GEt e AcOME & ATesdd &

A3,
@ 11 + 11 ) 100 + 10 G @ BiADAIEP &
© 111+ 11 @ 110 + 100
(@ 11 3 () 100 4
P11 43 +10 +2
1m0 6 110 6
© 111 7 (@ 110 6
£ 43 +100  +4
1010 10 1010 1
0A3n
G & BiADAIEP &
(110.111+111.011 140 +101 )
111.011 110
110.111 + 101 +
1110.010 1011

GTgyn
G F eGepph bz Y PAitkcend z A A Kb a £A eG@mMH 6 a

Subtraction & A G & et 23

:G Eco Ao 0wl VRS A & B ¥4 o
A UAj{ B UAj i sub | K Borrow &1 4
L1 T L1 LIS
L p p 1
p 1] 1 Tt
p p L1 0




GEt e AcOME & ATesdd &

eAU6a GEVYt3 éAl
(10,11 APdA I dEfjoa Al

101 5
—011 -3
010 2

1253 Z pzOke GpAno ®OAUL EANOBOF O
Rightcoumn Kt F6&a o VY3 UAj}
11=0 pz Ok éAUb6a GEVYt 3
Middlecoumn U&7z 6 & oZ OA306 4
borrow1 from nextcolumnto thelet T AEE & 4 2 Y3 ¢EYN AQ06
101=1 éAU64a GEYs3 GGOk
Leftcoumn T AEE 6 &0 Z QO A3
b AvE2idad Aborrowed a0 is 1A A O 1 ¥EQGHANA A n, £A 3
00=0 : eAU6A&a GEVYt3 GGOKk
- U Ypx O 8061 A

Left column: Middle column:
When a 1 is borrowed

Borrow 1 from next column
aQisleft,so0 — 0 = to the left, making a 10 in
‘\/ this column, then 10 — 1 = 1.

IOl Right column:
=011 l1—1=0
010 '

UA3n
11010),- 101110, & 10Q01,) X01110,) 7 &4 £Ot a4 éAUu &
#n €11010 101110
EAA 1100- 10001 -
e A &:01 01110 011101



GEt e AcOME & ATesdd &

R RGesA BRMBRKAT & 7 GERAE DAAYAEL YH
¢ A EAVALzEES BHY O AL AR oDy 7 AN & AREGQ@UE B2 Apll z
0 R 0& Yool A 3 GAMG £ A E = &

16s Complement A | Ag&j@@ L &+ Ot

O AD)G\ ¢ ae N ERD 2 B & A o 1A YR Gbréplemedd | A 6§ Gl &
LG ak A ORABEY @ K IE6Y DRERHD &

10110010 Binary number

WL
01001101 1’s complement

- - A -

BAKOA claze yaAkAQel pzOkYLEuzABIESO AGHAL
(53 OO0l 64 GV nvagtergatds b A

TYYYYTYY

HAKOGOA claze yaksQe lO®aAsK304a 1 AHY

. Ca/EgaA ¥R GO\ adBY AN 683 DA A% @i G D Q
E O Fpip & OiNA A id 48T 8 i e GEDAHZ QO




GEt e AcOME & ATesdd &

26 Complement Y 9 A/ﬂ(6326 a | &«
1 A£G aBEEAIRMA ¢ r i SJAKG 1 &
AEGemB & Ao ParaaiA § Bk iEsiovA KB hH QKA QE @
1 AE@EE A EDEADRA DK A
G Rodaly G 4 ZkaDUE -Bch AeKAE] 6 A
T AGmibA AT W @A A UEHDAN) ¢ & 1 Azfbe A A UBFEDm
C+ AYEsidop 4 IGEDFES
& A A UltHa i
£ EAA UBrepea b, ki ABreésa
L AUIg & OIGEHNEAA 3 D& FYikhiyg A#ZGerat Ad), 8o 06%

UA 31,
G F ReAGEk e /S@azdb A\ A A ZaACQE B a Zpb A G B8 D4
D7
110100101.0111011.1=110001001.11
- 02 &

b, a4AADd ZERAz U¢An éAAWi1EL .t ANAIBIL &AH 6 {AHE
0000110i11l&HA®D » Y3 OOHKz T AER6 & (
1111001 00EBGBR 02 L AILAHND® AR2Agj a |t

11110010AHdA®D 2Y3 OOHAZ A£gaA G
11100010038. DOHIKz ¢ KAnd4éAAUt &
. éAUGB1I &Ko 1 A ala » Yz OOHKz5 T AEROG A
111100100. 10
+110100101.01
01131 0001001. 11




GEt e AcOME & ATesdd &

.63 001 64 Gvzn zt As 8 3te2a e«Asai A

Negative number

I
1’s complement }{Y 0 | }{ | Y |

Input bits

Adder -
m| (add 1)
Output bits (sum)

2’s complement 0 1 0 1 0 l 1 0

3t 24 @xAoai A 6AAQGA 2Y3 WARAKO6A@OICAAZ R vV

cagadmOy Aa UGGoAe & Al ¢ JkAKOA 3RiglA E

b aREQRS:R & A EGHHHZHEO™ PR SA/ VY \ERA D s NRe QDL AR BEA B
GY®AAOG &
Multiplication & A FSAZ8Yes 23
A nig AHomaFOFBIED Y4 AD H 2 P @@L A
GA 3,
2Y3 OO0OHAZz 1¢© @AAH GAOG G EiABHIDB 1, & A |
1 1 6100+0 0+D 0 O
. A GX O FKALBENAGK bA X d SRAAAEN\GY AHGa A



GEt e AcOME & ATesdd &

1 GTgYn
GEOAQ6 A& A3GaABVEA BEBGEMA A A0

R R,|O|O
R O|Fr|O
R O|O | O

0A3n
@ 11X 11 () 101 X 111 G B 08A QLoAEBAY G Co@AARID Vet 3

(a) 11 3 (b) 111 7
X 11 X3 x 101 X5
Partial { 11 9 Partial 111 35
products | +11 products 000
1001 +111
100011

uA3n
.G B 53R QLOAEAYAGER coMARED Vel 3
(101) x (10111 () (1&0).x X101 )

10111 1101
101 X | 110 X
10111 0000
0000 ; 1101
10111 + 1101
; +
1110011 1001110



GEt e AcOME & ATesdd &

Division G @@@7@23
A e B3l ABg0 B O R BRAYRL3 O GAEE ) BAKT B&ADH A EA@ 3
B B ¢ HAMBG 1 B Offzelnk AMDHIGSBO@A TuASHA 3erhddaed 7 O A
G Y ¥EH @8\ B ROS/RMOY 6 E e AL @k &k ALGEa 7 § 00\

UA 31,

7-3) 00164 Z ATTNIALBG BoeERP & &4 (F
1014.10004 1117 101¢ 101
-10} -101 -101y -101 -101
100 1117 101(¢ 101 0

1
Yo AK30 4

10101=i0101

y A3k 6 ®807 6 61t EO06 4
1 0 EQO AR KZGHBRED 6 B HEdLaF OBARZ Aoray BB R A B 838/B7A
QDA E Qs

GEVY4 3

uA3n
GEOIBPO aCGEOAK3EG
(a)110, 11 (b) 110, 10
10 2 1 3
@ 11)110  3)6 M) 10)110 2)6
11 6 10 6
000 0 10 0
10
00



GEt e AcOME & ATesdd &

Octal System DALt 3B& AHO

~

Bt @RV DAL EO 48 MATAB & AAXMNS aAB3QL o
{oU102U0B040506 07

T— A~

EEO G3tzQADMRAGIRE EA0F @l QsdyddthIbEgk y Ael a
.
AA T HEB G A Teorh 0By \ie 2D
Numbers ConversionBetweenOctal and Decimal Systems
ONn3 GG § AZf G@EHG\HES) s i EBAH A T KAGL SBIGEIG H |
.G BgMag A0S e kR A GO er a
Octal to DecimalConversonAAT H6 & yATKEAABAONA® 3
GEHOO64 PAza
3 +20 Ag AN, AGEIANEAR & B A e R tp ASEAEIT N 3
DAL FEZeR0Y B MK kX 47 K0 &
u0A3n,
. BYA At 8 1705 143 oyaA TiAL
1A82+2A814548%48 5
156 42/8+5A1=8 5
64 165 85
(125)8=(85)10 AQ O pA
AAEOG6A PAza
3+ DAGOA BEd 4 TeGAGHEARERAR & B Ao R i Bebith@i® N 3
AA Ty AdTEd& PG @O WK X 47 K0 &
GA3n
YR M Iy AFTaOA S BDWRE A£HO &
(0.5%=5 x8!= (0.625)



GEt e AcOME & ATesdd &

¥

Q)

Decimal toOctal ConversionD At 30 & v ATIAER®HA0ARA
GEHOb6a AAT HO
k GlehapdeGt B GaDEF A B K AR RIAERNEZ T HEHED G
. GEYL HOa eAT A & AR\GGE Wik Brodiiet A &6 4

uA3n,
DAt 3Dc0AKAHESD a1 KA C

G 19O B RAHehdndD AT OBBEEIHEEHBRMAndeii AG 148 € d53H GEBH 6 &
0 AAOOGE BAJAEN AnAA3 Zez OpA UirRAEHH BN HBA Kb
: Gvzn 7zt At

359 Remainder

S = 44875 0875 X8 = 7

44
55 ——05X8= 4

-

5
§=O.625—>0.625><8= S—l

Stop when whole number 5 4 7 Octal number
quotient is zero. MSD j L LSD _ )
AQOm
(359)=(457)
0A3n

UYNE AGo a AeAAy AEgpodCht iHARE0z aHi#D0 U n

VvZE yATK e AG
200 8 2 0-8%2 50
25 8 1 28A3=1

3 8 3-8A0=3




GEt e AcOME & ATesdd &

P VA T e =

.(200)o=(310) A@ABN} ARemaindeGts E O 0 &
AAEO6 A bPAza
G Y & SAG &ZAK 210 HAT AP A@:d) G & qpiied 11 FEEDRa
Boa BA I HdiYak & ARGEOS E v A BIdhAERDdG O o
0A3n
L B Y /O A REDad 6GRAFARG] A7 A0
¢ H & i ANa D AbErafad A abdar EQG ok YO0 &Mz AN HEBEER o
oA EA&E Hitbid G0 AMD.D o8O Huk 200 FehiGhYa ot & &k At a
: OANZ HI06 a4 GEY: 3 uz700M6 Ab&X@&a a G,
0. 686 9 240
0. $&0 36/0
0. F&D 880
0. &&0 0410

—

O. 6.5. 4} X2 F64a bBa 1T AEE6 & dnA

Octal to Binary Conversiond @ A A 30 & y A TAKIGE® 2B\ 7 WA |
dn, bz Ot & byl 30 adng ALzel OnO 60 AitAZDQE qf ArbiesA A |
.adzvYUta OAt 364 1 AHYOS Uz AOt
uA3n,
Ho AK30 2 k¢ BAADNE BiaLH
[ 1T

111111010 101

AQOmA &z YUt a4 AT RH&Ea 31,Y SEOAKA
(772=511111010.101



GEt e AcOME & ATesdd &

0A3n
HoAK306a ATaAE3AGn ba

@ 135 () 255 (0 140y  (d) 75264

(@ 1 3 b) 2 5 ¢ 1 4 0 da 7 5 2 6
2 S 2 2 b St
001011 010101 001100000 111101010110

Binary to Octal ConversionD At 30 & y AT afeHan-85280 N\ A |
- GEo0AQda cazUla 3GOm DAt 364
LsB GEZa Oeja GpAla own | EEOOQO6A alEGA OQE(
.¢cr An GavoOnponGGOk Gg 1 AAda AZOANAE 7
. AATH6a yATKoa Z ATAzAO,
00 Aoy LOHTRMEREHA 4R
. GYdDAAO6aAa dn GGAAO6 A GwpA% a on ¢ A
aA3n
DARAZADOE P11 p1Wa ANIdAa | A
OODD1ID1IDI1IO . 10100

Vb

1 3 3 2 5 4
10110110ED33AMIAAOm
GA3n
OAr 30648 ATAzZ#BQdG ba

(a) 110101 (b) 101111001 (¢) 100110011010 (d) 11010000100



GEt e AcOME & ATesdd &

(a) 110101 (b) 101111001
———— ———
[ I
6 5 = 65 5 7 1 =57l
(e) 100110011010 (d) 011010000100
e —— e~
Ll !
4 6 3 2= 4632 3 2 0 4= 32044

Octal Arithmetc DALt 36& y AdeAO6a Z
A T BERGIE & ANGE Bredass SiaiAazyasbio @ A &
Addition 3 + @ 1Y% 23
ce /A ek VERTH A&t ok PAR® 8 A Ayl ATTGRIA Y @ A S 1AL
AP AY RApad GA & ah O A € Gy g BN d+1=3 @, AEAST @b AN /EDZ
GEZBAT I NAe
0A3n
- bAQoa U@ dbAl AF3a A3
746=T+145) Z+{() 5=1 85=1 5 7+6=1 5
i, A B apABnwagh, 48 6 & A

uA3n
. GEOADAERY 35 FIpAa &5 0GE
541 153 34
642 173 + 4 2 +
57 2+ 346 76

2175
Subtraction € A G B 3% 23

b, 36a ¢ AGOERFEE ) B XBERONMRDE K adB0R
8AA A ES@M Alpedi 8A AR 22 Adart) ¢ @ AKIER ngyRdBeA fEeMIX n, EAA



GEt e AcOME & ATesdd &

5/14/1“ 6 1¢ aA3n

853 15 GEO6 AQoAs YEGFE pA)S &4 GE VY
555 - 7 -

076 6 6

Multiplication & A FSGZ&Y% 23
y ABRIcG &A@ iy AGRK ¥ a AP BrA B E Dm HPIODARR 1 A
78325 b A Q6 1 A2 5O¢AK Z3B @i ArRNBHAHDERD YA T FRaD At 30 &
. Aa00LtA OAt 36
0A3n
(s /(26 : GE© A DD ATA GRapAd 3 AL

726
3 A
2602

g K (26 R 2
Division G + 6 @&@ 23
y AZTGH 6ER@dd BBRALS 08 T & A (AR HZ0 AR AN, AAFEE A
OAy Ad AREEHNzapA S B AEES B v B \deatizng §/\Q G AMAW 310 4

-_— A 30N = T

0A3n
(o5 AAT Hoa pADEaAs BODE O
. GANEEYOOQ64a GOAA

s > ¥BR2( CEOABORBGEjpRE 34
- BYAN At 6 ABNHAKORAGKE



GREt e Acolar & ATedd a

o

~

N

6
2

o

oM N
P g o
o

omn N O
o N

2(6 R 2137 26

Hexadecimal System A A 1 3 K Eda AEHC

Z Alfpmerkt a9 + AT RO @ A 16) ZOMV3T G Cod; AvokiAp YER TEop
G GERAXD B A ANa#08A § Ba B K & A & & MAiOnahated characters
G N\ A S AELADAMBAYGE By & ¥ AakE A G EEKas &l Ameon, T
WHAAKEDAEBABRAEK YO &
. REbCcBAY U U7 U6 0350403020100

Z AG QErAESIER B ANA k hB R 6 B ¢ Agaras AEai/Ea Ay, A3 A
O A @ @6 GO B Q0S8 CEIFAVED E O~ &4
YRR&aAGg AHop b a1eh Ok CHD MBHKA pBBAADGy AgaA |
655302RFEKk Ggo #&Hp pa dOFO ALK a

-~

ZGE@ A%@mmai\ma AZE @o{zy EAA@\EK/;p AbTBK@Zaz o &

ONZ I—UQé@EééAZEé @A@T@\j@él 3G &KAEDGa AvaA ToAYHD Y30
c A3zGHo ARDGHEAE ATOMHL z Uc Az AHt aA AEFeéazza c¢A
ool AeTRK 8 ©1 00z COGNERMEdESH0 A@ HirigaRTAA 3B §, 4

(K GEoaAMK) ¢+ A

L TNYAAR &S DHWBIRD § ATUBTA &y Alae A A ABH ek

GAAARDBHAERYASUGO Y304 GreTrpirg 290 ATAKAAAO EHD §

A YEROTOmD




(O]
™

b e Acolarz & ATepdd a

a Al DOAq AAI 3| AAI
TUTTTTT T Tt Tt Tt
TP p P P
MNP T S S S
TP P o o o
TP TT T T T
TP TP U 0] 0]
TPpPT ) 0 0
mppp X X X
p LT T p T 1] 1]
pmmp pp ) &)
pmpT PQ A p T
pmpp po B pp
ppmm pT C P g
ppmp pu D po
pppm [0 E pT
pPppp P X F pu
P TTTI ¢m p Tt p o
DAt 36aA AAT 3 Kpstabn2pAdFea Gt T pj A

G TgYn
b ASA] TBRBRT & ot BEZBGhA k rEde Aiseitg QA
(0)2= (0)g= (0)10= (O}
(1)2= (1)s= (1)y0= (1)
(7)e= (7)o= (7)s
(9)10= (9)s

1 0A3n
10010100 A OBHEGFAAYBRAATRA
0> 4
AR YEARTIREAA 3K aEAA 34 | Adia | Adeia | bAEFO@Z Y'H o
AAT Hoa 1 AH6a U z7ADADN FEsafnietAEew Mg a 2z £0 0,

01 Agpind 1 B AgEDIOAGIRMAEL spAAY RHBZT 40 M D6 AHeicaA U

= = pe =

K SFPOiABE HASCROAIND AEHED PARO! SxXE A A K 116781328A A T HEH®D &

UaAEGO6 &



GEt e AcOME & ATesdd &

2 UA3n
.1 znAda BBy By dsh 700 ACGAIKE Axal 1 A£HO6 4
AAT ARSKAL b A Tak 0By \ig 3
Numbers ConversionBetweenHexadecimaland Decimal Systems
bW § AZF GrAan i ALE) A8 a0 apA T AR KEE 16 AFEGRE H n,
ATGEBAK £10 A% B3 A 6 G &

AAGyEAT #OKID a4 i AAHAGaA1200NE O

Hexadecimalto Decimal Conversion

z0 /g AR, GAGRidbeiidniel A @A R H&i0 Ao n 3

AAKEIDAHZYODT 1A UK B & DAO a
0A3n
. /EGDA HA K §i0 ALDAE >
(3DA)16=Ax16°+Dx16+3 x1¢ =
10x1+13 x16+3 x256 =(986)

0A3n
AAT Ho RAR)A Zi A &b aii z(
(2AF3); &=3x16 +Fx16' +A x16* +2 x16=
3x1 +15x16+10 x 256 +2 4096=(986)

AAK3 a BAAD K6 § A TEAD1E2 Oz O
Decimal toHexadecimalConversion
GEHO6 A PAz 8
Gt B &alay A @Rk GuAREbdAMEHBA I HEED O Az 06 & ODa ¢
A Tz YOE 4@ G\ & 1008 ik & A K £ AEKGD 8 BdDdyder
uA3n
. AAT 3 KEO6G&S5 GAAT KD A ¢ KA



GEt e AcOME & ATesdd &

- z o - -

la |ﬁ&m@wwmﬁan§r@mm 3
a Jkr AnA&3 ZezgC

hexadecimas t B @@rmlg
i EHO 88i (AZM()

Gt zo, AADGAL

> [
) —
>+
|'|'|)
Ol

Hexadecimal
remainder

A

O\
ja)

=40.625 - 0.625 X 16 =10 =

T

‘ +

=25—05X16=8=

T

2
— =0.125—0.125 X 16 =2= 2
16
L Stop when whole number 2 8 A Hexadecimal number
quotient is zero.
: MSD 1 T_LSD
(650)10=(28A)s P 7 BBAA AHO6 A4 2 Y3
iA3n

a: B YELOB 6BEIG? G E & ARDOSK £10 AF 00/A T HEDHa78H0 6
K E o AZT¢AYORhAssNBRaL@EG (nN  ApHrBcAsa K dpdi 6 AR EosRhpia A éon,
. B YWASBVERBEROBO@ a A A A Q othad s idass o AAAT 3

yz B y A Tad Ye AGq
100 16 1 0 01086 28
6 2 16 6 21 B3=1 4
3 16 3-1 A0=3

(1000)0=(3E8)s p 7 GEAA EHO & 2 Y 3

)9



GEt e AcOME & ATesdd &

A A EFON &z O
T A EkmAAe@ad) Ce0 EAIA T HEPOREAT Hoa yATA64& Ba AATl 3
A KIE36 A &Y (koMAEGBAAK 3TVARAKEY ALRG ka I AAG &
By MA | HEidYak & ARGEOE ZiY A G A
uUA3n

GE HORED®@ » Y316008Kz1 ¢ @AR@ opm62sAAA I3 HKE 6ia A
AAT Ho a0A BNOAAdE 7 A GREVK sap AdGIORD A D, ¢ HR
K E AZT¢A 6EOHAK & Ao BAGREOamO30 HEA ZAERIA HEF & 51 F 06 4
AA || Hﬁb@(ﬁmﬁg Jy @Ma@m 2 Dﬁi@;ﬁ@b@lﬂd;m@@ﬂza

U

.4z YUtca AQRATIHB3a /Al

0.64062%16=9 2.1).250
0.250816=4.00

—>

(0.640625)10=(0.A4)s kt FO & Ba T AEFE6A dnA -

Hexadecimalto Binary Conversiond o A K368 y AT KO0 a318Aa AAT 3

W A ~ N A

. AT CGhiB0KEDA GPAT AAB3 KEO6A YyATAKO6Aa Z UA,
.¢c+An 3@ a on pzOREA YoAK3Z0:
.8zYUta 1 AH64a 2Y3 3000 RHGO &
0 A%,
Ho AK3D3A) ¢ RAAON KES®
3 9 A

ol

D
}
13 3 9 10
!
1

a( i &

bl

0o 11001010
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AQOKOmpA azYUta 1 £AH6aa Y3 O
(D39A)s=1 10100111 0011010
0A3n,
HoAK304a ATAznABg@ba G
(a) 10A4¢ (b) CF8Ei4 (¢) 97424

(a) 1 0O A 4 b C F 8 E e 9 7 4 2
— 4 Vool R
————— A A A
1000010100100 1100111110001110 1001011101000010

Batidn,Z dop baBARSGL dn BA ey ABBAAA 3 K EGyidn, 4 (70 pady
. 06i GvrzAN DBAQOAE
A3,
. URFez8 YoAK3060a yATAGH ABEKOEK
(a) 1C16 (b) A8516

(a) 1 C
3L
00011100 = 2* + 2% + 22 = 16 + 8 + 4 = 289

b)) A 8 5
R

InThnnATAT 1 9 7 2 0
101010000101 =2 + 27+ 2" 4+ 2+ 2" =2048 + 512 + 128 + 4 + 1 = 2693

Binary to HexadecimalConversion A A | 30ya K H?’d(d) @A@Eﬁ/ﬁ &-d 12dbn, OAz
: GE6AO6a cazUla 3GOmp AAT 3 KEOG 4

LsB GEZa Oej a GCoAihy dmz QF EOAR AFKEGM 3QR ¢
.¢crAn 3& a odn GmpzOn GGOk G¢& 1 AAda |/

. AAT HAT Ax ADKAEGE o AKO G3

- W ~

Al 3 KEO&d pATAEDAE AAAY |Géw AC
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A2 Adi'y (RO-MA 3 K EGyA) 4 Rop5
. GYOAAd6a odn GGAAOO6A GmpABa odn c¢cA
GA3n
AAT 3 ¢KAEZD/ABQID OBLAL 0(11 0,14 AABAad 0N A
0001010101101 1110Q@101

Lo b

1 4 13 11 12 13
1 4 D B C D

1010011011 0,514DBADRK1AEQQm
0A3n
OAtr1 3064 ¢AzAOn bBa

(a) 1100101001010111 (by 111111000101101001

(a) 1100101001010111 (b) 00111111000101101001
Lol A
C A 5 7 =CA57 3 F | 6 9 =3F169

AAT 30yaK BA 6 ZHBAEFBAHD 6 &

Conversion BetweerOctal and Hexadecimal

yz Om UAAI3 Kan yATAoa bBa OAt 306 abny ATAG
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HexadecimalArithmetic A A K |§ ) AZ_@(EG—@MEEIYH Ho a
Addition 3 + @ [A1Y1t23
paBxEzAAA AR GOED & a ¢ A D Hs: B ATAGCABOPAA
. 4 B3IEAD U 21 16 FOOpo ¢ A
A KaARAR KA k 3 et O\rer-305 Z ¥ ¥ BHASNHCE ¥ & HO a4 A
O Ay B7ZpAmkiE Aogee AZ3BARCIYAD
GA3n
- BY A Ap+do ;GHAALED & AA
U P oAENAG GEHED, eIz wt Gt Fe pa
D+7=-D+3+4) B43) 4=1 ®4=1 4 = D+7=1 4 /EQ-SA
ATEO AL Do Rk pEKIRBAA ZED DB OOt A
. bAQ6a UA3ta Z At 86 GAI AHc

F 6F 6AD
ABE + 253 =k
1A2D 900

iA3n
. GEOo AQaaBE3dmAl 3

(_a) 231() + 1616 (b) 5816 + 22]() (C) 2B16 + 84]() (d) DF]() + AC[(J

(@) 234 () 586 () 2Byg (d) DFye
+ 1616 + 2216 + 8416 + AC16
39, TAL ATy 18B,,
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Subtraction € A G B A1 3
| & pCht A@ Oer Pah A K £ 10 &Y A griyG A A B R EAd0z
FU A DG ADBKORA £ & A eABroHERD iz LOMNSARHPIALOINA §§ &
i0A3n
D & B kbABrOADIBIBREC | ABAD 1A £lbd,a A L
2Y3 OOHKAz FreEg A AWHEIAO [ ¢
3 O0HAZTDAEBEFIHw15720e a
. GT§Yn
¢ & A AURGEA A WkatAds O Ak o din, ALFODESNE 6 & A O Braadyda
. (A A G @ Iy EXh@ @OANARD B B @ AL LD A
0A3n
: GEO6AQoaadBG AT 3

b A Q1 DORALEAG
2 YOO HikkzA Ry AaHB
5DC-6A=572 P& 78272 YU

AED 8BE
826 - 7DF -
27C ODF

Multiplication aA %C_EH’?JJZ—Z
y A KIOB/Rzd@ Iy AT & XA AP A Bg Om HPDOARR K A
b & 6AZAly AAGRRRAAE b U zA UOAMGKGE 0AATAD i B BAAZK & 6 &
. heApOVID WA K £ 6 &
Yy A@ E5aE A=A 4

GANEEYOOQO64a GOAA
iA3n
GEO6AQ6 A GANAEBRBAXKEDS:
Al4
5 A
3264

She A14%e (3264
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Division G % @@&ﬁzg

v W\ A A

AOQAN A@E@%ﬁM&ﬁ@%ﬁﬁm&m&A K £16 A6Ed 0
66=14: PIAQRAI A K
. GANEEYO0O64a GOAA

A
Ghe ? X69c(: GEOAGGHBEREPAL 34
0A14
5| 3264

(326415 B)16 H(A14)s

. GT§Yn

GEY:t Hoa bpaADaA AAT HH &9 paH G SEIBAOFA TAxZ A
AATg KEca ¢AzAOn bBa

AAKEY ATRAY BB AOEBEK DB A KBEGBK O &HAEGLA G DX O
EOHG 1A
¢ A ik o §dF Ci8 1A MFiben VoD Y N OH Gk aAn | A3 GDE® @ A
I AGTARB@- 1) GEDAENKA 14 (e @BU3(N-1) m<3n+l Ge B Erguan
T SN A SAFROHAD &
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¢ R a3 H8 | bz Ao YABAWG KABA K S AsbNeEdaGDHE Q@
¢ v A VigTAR ShaRkUEETARNKA | A E GRUM-1) m<dn Ge § & Fnid
T A oA AK B0 PEYYOH A 6 &
. 0ea AkaAn i AHoa OF TMHZEA, &
Ak @A A RAKIHE HOIaEieaEDoa] Ay 0CHRTI VEAC Thad A dEqib AGDAZ O
4 W8 &HEDRI7 @K AdeE) DA E4@A Al A £ Gy, débe A O
GV ERERE £GugB PG BROE A FKRRA 6

Az YUt &

Gt o AHO & aGEOIRABATD a

Representation of Numbers by Floating Point
Az Q3 | /EHO6 & ADEEadnE 3L oA TENMAEGE 8L O &K GO ¢
eK go&EE A MAFHQQ »Y3 T1Ae ztA 0OYt YH6 A AEnh
GE o A WEZ cupNas|Ef@yYagDZ
AAE O6laaet JAE G @A b A floding-phint rurdber kGt EoeA HBra  ZS0YMDGVA 6 &
3P azt a i Aspnd3§jldaae pEODAA D FHBibadissal a £On
. (GEaAK306a GYODAAOG A

241,506,800 AAT H6a 1 AHd64a UA
2415068 p gaflisda AAT Hoa | EO6
9 paxondnt 8 &
yAeija O6 33 1 AEEF6& Ba GAAI Ho6a GYdDAAd A
T H6&a aze odn pzOA dj &aA
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. AFOGMNo AH6 A GYODAAOG.
0. 24 1568
T AGO3a dOgA UFEHOA VYyATp d0Aéa ¢6 o6z7zAt a
: b A O 6 ADEXGRD SEERER A AL
- HV AEP
i EHO6 & mbn, QOEHEOO6A bAza
AHO 4 yATop O0A&a
0 jPa

kg 2Y3 ¢Fz JL el UAa pzOA raA GEHO 1 A& O

KAAH:t YO BOAAnRja tuzoa ArTHta OGe on Gt
BOAAN} & OdA hudk BN Fhk Andrican National Standardsnstitute

: U A OV BEEE)@ndfitge of Electr(cal and Electronic Engineers
. GE 8 R #inglepré@spAibatingoint numbers G e Adtdo AN IARGOEA z ¢ 4 i
. GF & A #v@epegnAmimbers Ge A£Gk o BABBKDA z ¢ ai
. GF 8 A #@ndadsamshinumbers G e Adtdo A IGefiddA z c ai
. GA1 Agja Gers£koa cai
GAT Ag Gt oGeHbBoda GVYadiApA-6a GU

Single-Precision Floating-Point Binary Numbers

KAog@enbn, Z6 00N APda GAI Agja GeAZdoa cai Gt
YN ABF 001 dpy Ok Gr
T AE@S Bs) ¢ ashgdiOo 4
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GE 06 AcQoM] &5 Epdehlik3 o(a
GB@dmtaR OAa ( AAEOS6A | E

< 32 bits I
S Exponent (E) Mantissa (fraction, F)
1 bit 8 bits 23 bits

GAT Agj a GeAKoa caipdt OOHD®EHE GYDAALA

L et Aa pGapAAKEBEX¥T AEOAO¥a Z pz Ok GEas AA:

GpMledazn dn AE3J rp AjEd aFnOAIWBHA & i ZNHZEA #¢op L
. GEYHAG &

UBY bldxoGz AG Q0 ¢uhastdzexpo@® BER DB &S AchABl a3 HA 6 Q
i AHAt &  0Q giA pAKET QSHEPRDERIET0 ADI L £KG higa Al AR *
+128 E% b, YYHAOGA &8(d6

i
. GAi Aga Geska Gt oAz GYODA
1011010010001= 1.011010010001:&212
OQbdGz At 1 T AUER OB pd O AT AHAA GopAn BAQOS
b AoQaiobiooqt pz OA 1 Arhdodior)bnt AA £ Deee-fiE OHAD 6. &
%3 001 6a 72 AsrioABbaAhopacGd
S E F
10001011 | 01101001000100000000000

Ge£64a GAI Aga Giop ABOa6 &SYDAAGA A

I
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Signed Numbers &2AY (+4 & y A

&l AT qa U1 a £0t & b3 Bigneasinady NumbreeAB3( tcaA nit oYK S o
B8 qa UGEoAK3Z04a a=AT (Gt a yvAeijapAE st Ad FaA D
2 $complement B 8 A #edp@pidmeny AOA§1 @) | ® OQltsBndnabhfude A1a8£0t & A
32\ 0@ 6 ABRAC A QA £8 2K T A 0s@A) b B AlEB LG A5 &

.1 a£0t aA
0001100}
Sign bit— T Magnitude bits
T a/£0t aA af AP aoGCbAAUae O3u Ya AKX

Sign-Magnitude T & /EC_)i,'l—alA el A
signit @l STpdAln AANA 1148 HGE Q8 FAZ 257 DAGHEGA Gled | &
n=7bits¢ + A rtbE D B #3Fae] NG AGIGBANIEDKAG A

I I I I I
T\ _/

= V’.—. . - -
el Al qa 1 a/&0t a bz ON An A&

AEDZ 1gign BisEH 6 &
/06 A&gnBit=2EH 6 &

(29)0=(0011101)1 £AH6 & U A3
0111 ]0|1]=29 & ATOqAABPBARAZ]L QA GGELC

/

&t AV qa T a&£0t a

G Ot A6 0 BiEd AT 3A A6 OB ALAGHS t FER @

1{1({1({0]1]|=-29
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eAT it a yAeixsa -2Y3
Arithmetic Operations with Signed Numbers

Addition 3 + @ [A3Y 2% 43
. /EDZn i /AE3 J OKAAN K
Subtraction & A G B 42t 43
.L+0Ota 3n 3tea GEVYH

. ?EMdZround Cary KN OB
Khnja REAOGA
L +1QAGHIS B BPHA GG

GY3na
00001111 15 00010000 16
+ 11111010 + —6 + 11101000 + =24
Discard carry ——s 1 00001001 9 11111000 —8

KkGoAe Al £AHd64a YO

GEeREBPOBREAGA Ot TAA GGo A& GDHOQAG6 A pz OC
bAQO6 & U ARR2ADPGT zn

11111011 -5

+ 11110111 + —9

Discard carry ———> 1 11110010 —14

>
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¢ AGAK

AAT H6a OO1 64 -Ba GEO6 A
(a) 001 (b) 010 (c) 101 (d) 100001 (e) 1010 (f) 1011 (g) 1110 (h) 1111
YoAK30a DOKES®R§BA DA

(a) 65 (b) 97 (c) 127 (d) 198) 12 (f) 15 (g) 25 (h) 50

oAKZ06 4 Ol 6 3

&
a1
a»
()
™

@) 0.26 (b) 0.762 (c) 0.0975

(@) 10 + 10 (b) 10 + 11 (c) 100 + 11
(d) 111 + 10%e) 1121 + 121 (f) 11211 + 1111

GEOAQO A -TEFEoa AK3Z
(a) 1111- 11 (b) 1101 101 (c) 110000 1111
GEOAQO6a GEoaAK3ZO0a vy /
@) 11 * 10 (b) 101 * 11 (c) 111 * 110
(d) 1100 * 101 (e) 1110 * 1110 (f) 1111 * 1100
GEO6AQOL a4 o AR a yA

(a) 110 /11 (b) 1010/ 10 (c) 1111/101

(a)-57+33 (b) 22+33 (c}46+25
HoAK364a OO1 64a
(a) 466 (b) 546 (C) Bdis (d) 1A36
(e) FA, (f) ABC16 (g) ABCD1s
OAt 364 OO01 6a ba ATzg yAeir &alEAp Z
(a) 1111 (b) 1011 (c) 11111 (d) 10101010

D

B
9
%
R
ki
()]
&
8
>
At
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(e) 10101100 (f) 10111011
GEOyAMAEEE & M3 3t 24
(@) 256+ 3316 (b) 4316 + 6216 (C) Adis + F516 (d) FGi6 + AE1s
HoAK36a 001 64 bBa ATz¢g yvAeilea EA@
(a) 635 (b) 254 (c) 2673 (d) 777%(e) 14 (b) 53 (c) 67 (d) 174

GEOAQDE yAel

(@) 635 +254 (b) 2673+ 777%(C) 14+ 53 (d) 6%+ 174
(a) 256+ 3316 (b) 4316 + 6216 (C) Adis + F516 (d) FG + AE1s

(a) 6016 - 396 (b) Ab16- 986 (C) Flic- AB1s (d) ACi6- 10

GA1 Agj a GeAkdoa Ai i GiEBAADEIGCYHEAAD
(a) 1 10000001 01001001110001000000000
(b) 0 11001100 10000111110100100000000
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Key Terms and Abbreviations A 6 & TGEFQADA HY BOA &

~

G HUA GPhiod &
93 Remainder
98 Alphabetic

Characters
98 Numeric
Floating-Point
108 Number
108 Mantissa
108 Exponent

The American Nati
1 0 9 onal StandardsInst
_ANSI (itute)

Institute of
Electrical and
Electronic

EngineerqIEEE)

109

Single-Precision
Floating-point
Numbers

109

Double-Precision

LOE Numbers

Extended-Precision

Loe Numbers

Single-Precision
Floating-Point
Binary Numbers

109

@&l AGH ¢ GHIA
Gt EO6: 73
GEzAg 73
Ut el 73
GYd AA
. - . 73
Gt a At
AAEQ&ER 73
0}f a 7 4
YOAANj
. 7 4
KAAH&S
Ue AAKT
bAhOGF & 79
HOAAR
GYd Az
- N 79
Ge A0 a
GYd Az
. A 87
Ge A6 a
GYod Az
. . 87
Ge A0 a
GY3tLy A
Gt 8 AH 88

GPhid &

Binary Number
System

Digital Electronic
Circuits

Decimal Number
System

Octal Number
System

Hexadecimal

Numbering System

SystemBase

Positional Weigh

Least Significant
Bit(LSB)

Most Significant
Bit(MSB)

Inverter Gates

16 Complement

26 Complement

a
()

>
b=
€ nl¢
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111 Signed Numbers
111 Sign Bit

1 1 2 End Around Carry

@AY (it & 110 abiased exponent
A~ R ow S Signed Binary
&l Al g¢ 111 Number

KnijOd > 111 Sign-Magnitude

AET 0o
&AY (1 a

T a&kobt a
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4 ODdo8- Bd a
| DEAEAHEEA
Logic Gates

o

= {" ,.:\M
-.L(v 2:1_( (mt

. x)v
o & o4 el /
\ .
N = <
-~ \-. . &
. oy ™ o
2 P

S & o
- =S _
. 2 >
< A ~
4B - B
> T
= € e
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Chapter Objectives OOA Y 6 GnAHO

Y HAYCKAERA A cladippa EE QOO ORADE adt Ot Ok

. AT Kn OGré AGG EGPHE BIAVWAEDA U GraAdDa GREOU-

. a7 0Et a @K80Qn cAFOGmamagi -cYwnn A
XNORT 7 oiXORE 614A BOREDNENDEMr ¢ | 4aMG6 a4 Ot 3

. GUEE® cAOEGm 7 GREOC

. GEOUKt a4 clazGcm GYnAOC

. GnAHOH 4aCHBEDORBHA a by, AGHEA B EZOAKE 4G |
. GEOUKt & ¢cimMzGYO6 GFE
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Introduction CVEF]C,LCEC_)I’]o
3Re Al Gk Yoa GREOUAta AoaAgkda odn G3zztf
¢ ARrbion Gaf 7 o (BA} ac ALIBIHA FD G GrRESAPKADYAGE F e Aej a ¢ AR

. GEOUAt & ¢c14a7Go6a Aa AosaaAAgkd6! ¢ A
AT GE U0 UMaya BN ac gk ze0 G ByONTA, Aedh o 41 Aa PAK
3 A0BaMnREaELY30 G OQKGA =Aoakda t+ Gp pa dO;
. Coma g3 C©@&WHEHn 6AAT EOHOQKk AnAKk3 U0
Mp GBI GEANDDIE oo GBA] @R | 4G GESRIDARA QDA YA\
E Y@ g £G A DR MIGEERDIRIFE B OF B QA IzZEML & Z y £FAQE
.aAnja ¢clazGoa ovazma Yel 2 YaHm@adma A
clazGoa blidkeG SFAEDHERD MY ¢ HARIERAZR
NOR T maypA Ay AHOG 4 S 2GE GO At

Logic Signal Levels GE OU Kt 42 a&i Al
Ot ATEYYO0 ORMRANPHESCEQOAL ¥ ¢c14z7Gda G
. UAja OOAda Z ATEY3 AAKzA

O6i OAOAN pa dOn TAAtd c¢cr AEGYd ATgA2 £
cr AEGoa 1 AAn eAr Eoa AK3 éAla ArbDzplz 3
: b A6 ai a adBghiEBMeRd Gadre ARSI 8AAN, 3 An AK:
1) YoAKIZdaH 3AQRBRE éDRAOAT |

0 Yo AA3Zadw RAGHKINAG éBFEA O LT P:

Negative Logic A6 A DA BodilmBofidJ&EDZ t & EUAt & 0Aj & 25 EA
EUAn » Y3 00t alk QBteidly ®aaCHiedh 1 ADAGRHIAD0 4 G
. A0 A@ EUAn 1VYs3azOEH ) Gma gOEDadA zpaA SAISK

D
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Basic logicgates GE & A8} 43 GEOL
Logical Complementation (NOT) B OU At BEYI 9t &

b 7 Qfogicd HvdfsianfOR complementatipyy & CHMAE O3 RAXE EYN
0 BN CMB0BEAD A Ainiee dpizs A= GBRAC B0 it o O d &

— A —

.8z O0Hn ¢ oF dal NCZAVEHEETAGmaA Aitz.z U

X:&)TA

X=A
S A=0 PAElz : pA8 &aidlz
0 A=l pABOZ bAd ai aA

- - v = v &

1 0 Cf ALt QNITUDP R DG BEMGEOGCOEDOT A 1A A£DZ
AT Kn, 006 OaAO0d
b, =AgaA Onun pa dOgk AHarMARAARKLDDON AOAGD
On £Y o6 WA trEGHEA Fgaa UUK O B
E YYUBET Gate) NOT HA MR ATt 6 FIRE/sNEPkK GG GBA YL 60 4
3ANs) /(EEE) K A BB 24 7 Ga-8) OIS GdarteA 1B T AR B Y 3
b3  eoisictGesshapg BEL Da OO0 64 23 AANUGRAEGEO @DA DA
On&ai k HRecatydabhape3 3 &AL DANBOT Gnun OA36a OOl 6
Aa OnAkdéa 7Z 7Z QVYEAG IBAAHEOEA OGBRADAAODAAI
Adoa oRADEIJGEHORTI k GRGp ODa ) O PR AA Jd
GRAAAD M AG S ARBWEERIX A BfeD 8B@AARH aG Dza Az a0 0T Gé
LowGRAA K¢ A senilBA k @in a6 G MERBEAYR Ao p Az a Z

_>O; 1
—4>— SN -

(a) Distinctive shape symbols (b) Rectangular outline symbols
with negation indicators with polarity indicators

@ Z AE®tA DA @) ARR)IKNR N LSaem -4 10001634 (

2
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HIGH (1) HIGH (1)
A 4|>Q_ X=A LOW (0) Jf_rl— | > : —rl_rl_ LOW (0)
1 2 | 2

Input pulse Output pulse
outputpulseé A | GilfpG ppiseO N £06 &oTGC BGHDBGL,C¢) a0 RIGHD 6 4
GYnAOOQUaAE sclVBoxE GCX YA S3dhqdangeAbAaA 6 40 O3 & &7 &3
7406YnAO00Q1 & xAon4Eo ®OHE Kk GA
Input 1 [T} 14 Vee

\'1(74"(“ ﬂ ;‘ ‘IT‘ ‘1§0‘ ‘T‘ ‘?‘ Output 1 [2} 13 Input 6

\\ _[:)._ _[F _[ Input 2 [3] 12 Output 6
/l . Output 2 [4] 1 Input 5

) ’—Lk Bl Bl aND Input 3 [5) i Output 5
2 2 3 - 5 6 7 I Output 3 [€] 9] Input 4

______ o GND [ & Output 4

7404 Six Inverter

nverter YA @ ¢ 1 arza® GRYE, ABDQ B Obdhza a4 £6 & (
Applicationon NOTGate YA K6 &4 1G&4& Z & 2

BEEaG £ © U Arsouiiu A X Gl  AHGarAGEA FBBAOE AE GU 06 4
Yo Ackdpplehere A0 AGgj & |t Q4 POKE & Y 8 & scAsdl FHBAA A

. AT ag g lad 728 3 Bt binknGumbe@éARo @ A no WitoAa o
Binary number
I I 0 1 0 0 0 1

0 0 1 0 I 1 1 0
I"s complement

16complement AT AGj & |Linter@t BAKDEKk AP aBaazbp 47

D




GEt e AcOME & ATesdd &

Logical Multiplication (AND) & O U & tGaEl 3?e°t,A9ﬁe 0 a
¢ 4K 8 0A 8 A alvO'rogical Multiplicationd O U A (G YA ARG &

U O U A A MEdBoiEndeniapban AR axOVd £GGMAAENR On A
AND Gate AR G aaxpCGH YGHAHA I &
I(Eee) K \ K BAe/00H 60 4 A AKIE e 8EqgBRO 1A 2)GoA0TIAADT a £
Logical BOUAt & KGHQO A& 2ANp Gald nAgRn, 63 @isigiiom & An,
. A AYrésionO 2A Ot a

DEGAK3 &A1 alnBacL&EDR k G S8T-Han k&1 BT Atka
OnaA; a Gdkm G OKA PANBKIREG TGCOROA & kil ALEDY 3
HeH GHAKkAt & GoAx

A — A —
1D i 1 B
B — B —

(a) Distinctive shape (b) Rectangular outline with the
AND (&) qualifying symbol

@ Z AE®mtA DADHHERBINBREMY cae £APR GBDazGOTA06 &1 A(

2 OKID0 a Al PR K XD 0 hpAa B QD AAHDOAD 7 GO p Y

A B X=A. B : GeYHO6 ! ¢K3 3
0 0 0 X= A AND B

1 0 0 o X=A8 o o

T 1 ) K Y invEipate ASqifiug Goe 0GOE O a U A ADZ

; A

A — A — B B
D— X = AB B —D— X = ABC c D— X = ABCD

b “ D

O &2A OK GH @O Aguuica®© WEepft G4paiO®H @ROT a  (

il
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B v__
t
N
< Se] o<

€A1 4A On Ad&kDchkeEBR YE

Dt
Il
TR0 Y
HH.|._HHHHHHHH
S e W
B B
Q © >

O <
< O
N IS
+<C wW _.m
o .
g US
N WW -8
© 4
534
vhml m v.o%
¢2§
$<®
Q T P
= m 3
“.. . 1<
g% g
€ 2 o
__."“ . \% .m
e a
{ _m @.
o o
I no
¥

quad 2input AND kK Ym At | 47 &



GEt e AcOME & ATesdd &

VCC

[ R S

AT nMptaa BpR GCoeaz @V GCIHLADOL &

Vee
14
I

g —

N o

6

VCC
14
|
!
i ——o6
5
9
+—
13
|
7
GND
(c) 74xx21

As aA.

Application on AND Gate AMR GC&@23G0 4 ?

: =D
T
GND

(a) 74xx08 (b) 74xx11

bAnj a yaAg

An&AZK3 UYyATKO &

RAUND ApR GadpHIBYOA k Ajn, QukiEEhBlliciGh /e AZEY 6
UEBHE e ApR OCredpcisd B X BAY odo AGEGA A J6 4
OAOn K

0 AAT 6 &4 aKopAHipBa (RaeBiicdd@A B0 NG § AWK E &

Onan piz

Gokatbelt AIAQG & GuBizh £ 4 Dapa A BRAY apLX
a @) A O BHGat] npuikegbQA & Y o

OE8IT Q
Ke it

UOt HAont AA§ KeOFE8AQODRAOAQKE)O

¢ GK QiisiaG @ETAql, Od#AZE 6p sHERH A& A dzaE0 sEPRANG abak
. OAOjna Ky, a A QA AMdbiéaEra oichit 6287 Q,6YaH A

HIGH =On
LOW = Off

HIGH = Unbuckled
LOW = Buckled
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Timer —

Audible
alarm
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HIGH activates
alarm.

Ignition on = HIGH for 30 s
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Logical Addition (OR) B OU SFEHZ 3+ 2 &
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(a) Distinctive shape (b) Rectangular outline with the
OR (= 1) qualifying symbol
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Open door/window

SeNnsors

HIGH = Open
LOW = Closed
HIGH activates
alarm.
[D Alarm
circuit
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NAND Operation  ASO¥48
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X = X —~ X
B — B B —
(a) Distinctive shape, 2-input NAND gate and its (b) Rectangular outline, 2-input NAND
NOT/AND equivalent gate with polarity indicator
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X= A NAND B
A B X=A.B X= A AND B
0 0 1 Xzﬁ
0 1 1 X=AB
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A and B are both HIGH during these
four time intervals; therefore, X is LOW.
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The Universal Property of NAND GateEp+ G &3i2a=dy160a G, /
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(a) One NAND gate used as an inverter

p DD—E AB = AB . D— AB

(b) Two NAND gates used as an AND gate

A
1{ G, F )
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4 | G

(c) Three NAND gates used as an OR gate
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(d) Four NAND gates used as a NOR gate
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i I S i 1S PSS - [

(a) Distinctive shape, 2-input NOR gate and its NOT/OR (b) Rectangular outline, 2-input
equivalent NOR gate with polarity indicator
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(c) Three NOR gates used as an AND gate
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7408 Quad (4)2-Input AND Gate kK Y invEn £pR celA®z
7432 Quad (4) 2nput OR Gate kK YioREQ Aa ¢ &z
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Key Terms and Abbreviations

G HUA GPhio a
Quad 2-Input
123 AND
1 2 4 Ignition Switch
audible Alarm
124 Circuit
124 Seat Belt
Logical Addition
125 (OR)
126 quad _2- OR gate
input
Quad 2-Input
LAt NAND Gate
Triple 3-Input
LAk NAND Gate
Dual 4-Input
128 NAND Gate
Device
Single 8Input
ey NAND Gate
Light -Emitting
129 "Diode (LED)
1 3 0 Universal Gate
1 31 NOR Operation
Quad 2-Input
5 NOR Gate

NOR

NORT Z g0 ¢
k Y ’NGEN

A6 ai

19

Logic Signal Levels

Logic Gates
Positive Logic

Negative Logic

Logical
Complementation

Logical Inversion

Truth Table

NOT Gate

Distinctive Shape

Rectangular Shape
16s

Compl

8-Bit Binary Number

Logical

2 Multiplication (AND)

Logical Expression
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137 EXC';?\iI\gRNOR,
139 Neggt;;EOR

kK Y rxMER

« Triple 3-Input NOR
J 1372 Gate

138 Landing Gears
1 3 3 NegativeAND Gate

136 Exclusive OR, XOR
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Boolean Algebra And Logic Simplification



